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Abstract 


Objectives 

The  objective  of  this  project  was  to  develop  a  battalion- scale  waste-to-energy  (WTE)  system 
based  on  the  principle  of  gasification.  More  specifically,  the  goal  the  WTE  system  was  to  convert 
1  to  3  tons  per  day  of  mixed  wastes  to  energy,  with  minimal  pre-processing,  and  with  a  net- 
positive  energy  output  (net  of  parasitic  losses).  Also,  the  size  of  the  system  was  to  be  limited  to 
two,  20-ft  shipping  containers. 

Technical  Approach 

The  research  team  took  the  approach  of  developing  an  entire  working  prototype,  rather  than 
analyzing  a  portion  of  the  waste  gasification  process.  The  rotary  kiln  WTE  system  was  conceived 
to  address  the  Statement  of  Need  (SON)  criteria,  with  the  following  design  principles: 

•  accept  and  process  mixed,  unsorted  municipal  waste  materials 

•  minimize  process  energy  required  through  careful  heat  management  and  use  of  hydraulics 

•  integrate  into  contingency  utility  systems  by  using  standard  diesel  generators. 

The  main  gasification  reactor  is  a  novel  design,  based  on  an  updraft  gasifier,  but  rotating  with 
new  techniques  for  introducing  waste,  and  removing  syngas.  This  system  was  tested  on  multiple 
waste  mixtures,  representative  of  reported,  in-theater  waste  composition. 

Results 

The  rotary  gasification  system  was  successfully  developed  and  testing.  The  syngas  produced  was 
energy  rich,  mirroring  commercial  liquid  fuels  in  composition.  The  resulting  ash  test  non- 
hazardous  for  heavy  metals.  Perhaps  most  importantly,  researchers  showed  that  waste  could  be 
consumed  with  a  net-positive  energy  output. 

Benefits 

If  this  technology  were  to  be  further  developed,  demonstrated,  and  fielded,  it  could  solve  the 
problem  of  contingency  waste  disposal,  eliminating  burn  pits,  or  the  need  for  hauling  outside  the 
perimeter  of  the  camp.  Additionally,  this  system  outputs  net-positive  energy,  tens  of  kilowatts  at 
the  target  scale,  thereby  displacing  a  modest  fuel  requirement. 
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Introduction 


1.1  Objectives 

The  statement  of  need  (SON)  to  which  this  project  responds,  calls  for  a  battalion-scale  waste-to- 
energy  (WTE)  system  based  on  the  principle  of  gasification.  The  goal  is  to  convert  1  to  3  tons 
per  day  of  mixed  wastes  to  energy,  with  minimal  pre-processing,  and  with  a  net-positive  energy 
output  (net  of  parasitic  losses).  Also,  the  size  of  the  system  was  required  to  be  limited  to  two,  20- 
ft  shipping  containers. 

While  the  SON  states  to  not  focus  on  engineering  an  entire  WTE  system,  the  research  team 
believed  that  a  holistic  approach  was  really  necessary  to  achieve  the  performance  desired,  rather 
than  trying  to  make  incremental  improvements  to  existing  technology. 

The  rotary  kiln  WTE  system  was  conceived  to  address  the  SON  criteria,  with  the  following 
design  principles: 

•  accept  and  process  mixed,  unsorted  municipal  waste  materials 

•  minimize  process  energy  required  through  careful  heat  management  and  use  of  hydraulics 

•  integrate  into  contingency  utility  systems  by  using  standard  diesel  generators. 

1.2  Core  Design  Objectives 

The  Inclined  Indirect  Flaming  Pyrolysis  Rotary  Gasifier  (IIFPRG)  was  invented  and  developed 
by  researchers  at  SUNY  Cobleskill  in  coordination  with  USACE-ERDC-CERL,  Benet 
Laboratory,  and  USEPA.  The  intent  was  to  develop  a  simple  and  reliable  WTE  system  that  could 
actually  be  used  by  the  military,  at  forward  operating  bases,  thereby  meeting  the  challenge  posed 
by  the  SON. 

System  design  focused  on  the  following  core  design  objectives: 

1.  Ensure  system  safety  as  the  highest  priority. 

2.  Develop  a  portable,  small,  simple,  and  reliable  60  kW  trailer-mounted  system  that  can  be 
military  containerized  in  the  future. 

3.  Process  a  wide  variety  of  waste  types  with  minimal  or  no  feedstock  preparation. 

4.  Handle  feedstock  only  once.  Avoid  equipment  prone  to  blockages  such  as  multiple 
conveyors,  storage  bins,  grinders,  etc. 

5.  Dry  wet  wastes  to  less  than  50%  moisture  content  by  squeezing  under  high  compressive 
stress. 

6.  Use  creative  thermodynamic  concepts  to  move  heat  where  needed  and  recover  lost  heat  to 
enable  the  processing  of  excessively  wet  feedstock. 

7.  Inert  items  such  as  glass,  metals,  soil,  rocks,  etc.,  must  pass  through  the  gasifier  easily  and 
discharge  with  the  ash. 
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2.  General  Design 

2.1  Introduction 

The  process  developed  by  SUNY  Cobleskill  and  research  partners  uses  a  unique  form 
gasification  to  convert  any  flammable  solid  waste  into  to  a  synthetic  fuel  gas  (syngas).  A  60  kW 
diesel  engine-driven  generator  operates  in  dual-fuel  mode  to  generate  electricity.  The  engine 
operates  primarily  on  gaseous  synthetic  fuel  created  from  wastes  with  supplemental  liquid  fuel. 

The  prototype  system  is  mounted  on  two  trailers  and  is  fully  portable.  The  system  currently 
processes  up  to  1.25  tons  of  wet  waste  per  day  and  generates  between  50  and  60  kW  of  usable 
electrical  power.  Research  focuses  on  how  to  reliably  process  mixed  stream  wastes  with  minimal 
requirements  for  sorting. 

2.2  Technology  for  the  Project 

The  technology  uses  a  simple  and  robust  means  of  precision  thermodynamic  energy  management 
to  process  dripping  wet  waste  into  thermal  and  electrical  energy.  The  energy  to  sustain  the 
process  is  provided  by  the  feedstock.  SERDP  funds  were  used  to  further  develop  and  test  the 
concept  of  IIFPRG. 

The  IIFPRG  is  a  hybrid  rotary  gasifier  that  combines  the  properties  of  cross  draft,  updraft, 
downdraft,  and  indirect  rotary  gasification  into  one  reactor.  The  thermal  energy  to  sustain 
thermochemical  reactions  is  provided  by  the  following  sources: 

1.  The  combustion  of  fixed  carbon  at  1900  to  2100  °F  within  the  reactor  at  the  downhill  end. 

2.  Combustion  of  a  small  portion  of  syngas  to  raise  the  temperature  of  engine  exhaust. 

3.  Indirect  thermal  energy  transfer  from  heated  engine  exhaust  to  process  equipment. 

4.  Exothermic  chemical  reactions,  primarily  combustion  and  water  shift  reactions. 

Sufficient  thermal  energy  exists  to  process  dripping  wet  wastes. 

2.3  Feedstock  Preparation 

A  significant  advantage  of  the  IIFPRG  system  is  the  ability  to  process  as-received  dripping  wet 
wastes.  The  system  is  best  suited  for  mixed  homogenous  wastes.  Grinding  or  shredding  of 
feedstock  is  required  only  if  the  waste  will  not  physically  fit  into  the  feed  system.  A  simple  ram 
arrangement  pushes  feedstock  into  the  gasifier.  The  ram  has  sufficient  force  to  shear  and  break 
larger  materials  to  allow  passage  through  the  feed  system.  Excessive  amounts  of  fine  particles 
are  not  a  process  problem  and  separation  by  screening  is  not  required. 

Small  inert  items,  such  as  metals,  glass,  stones,  soils,  nails,  etc.,  do  not  require  separation.  These 
items  are  introduced  into  the  gasifier  with  the  feedstock  and  discharge  with  the  ash.  Combustion 
temperatures  in  the  downhill  end  of  the  gasifier  are  between  1900  and  2100  °F.  The  formation  of 
slag  may  occur  as  ash  and  inert  items  are  exposed  to  extreme  temperatures  before  discharge.  Fine 
bottom  ash  freely  discharges  during  operation  from  the  downhill  end  of  the  gasifier.  Clinkers  and 
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slag  periodically  discharge  through  an  ash  door.  Large  inert  items  such  as  structural  steel, 
appliances,  drywall,  etc.  should  be  separated  from  the  feedstock  before  processing. 

The  system  is  designed  to  handle  dripping  wet  wastes.  Separation  and  pre-drying  of  waste  is  not 
required.  The  energy  to  process  excessively  wet  waste  is  provided  by  the  feedstock.  Additional 
feedstock  must  be  processed  to  compensate  for  excessive  moisture.  Although  the  system  can 
process  dripping  wet  wastes,  care  should  be  taken  to  keep  feedstock  as  dry  as  possible  before 
processing.  Wastes  should  be  protected  from  excessive  moisture  absorption  during  heavy 
weather. 

2.4  Dewatering  by  Super-Compression 

The  IIFPRG  system  is  designed  to  process  dripping  wet  wastes,  with  moisture  contents  greater 
than  80%  on  a  wet  basis  (20%  solids  /  80%  liquids).  The  super-compression  dewatering  ram 
mechanically  squeezes  dripping  wet  feedstock,  to  both  densify  and  remove  excessive  free  liquids 
as  feedstock  enters  the  gasifier.  Sufficient  bulk  chunks  must  exist  in  the  feedstock  to  provide  an 
active  surface  for  the  dewatering  ram  to  push  against.  Slurries  must  be  mixed  with  bulk  for 
dewatering  to  occur. 

The  design  target  of  the  ram  feeder  is  to  lower  the  average  moisture  content  of  the  feedstock 
entering  the  gasifier  to  less  than  50%.  The  resulting  liquids  are  captured  and  stored.  Waste 
liquids  are  later  disposed  by  injecting  into  the  gasifier  when  processing  excessively  dry 
feedstock,  such  as  wastes  high  in  dry  paper  and  cardboard  content. 

2.5  Thermodynamic  Process  Design  Approach 

The  IIFPRG  does  numerous  functions  in  one  reactor  vessel  as  illustrated  in  Figure  2-1. 


Tumble  Drying  -  Moisure  evaporates  to  superheated  steam. 
Steam  exits  reactor  mixed  with  syngas. 


Tumble  Devolatilization  -  Volatile  matter  (VM)  is  thermally 
driven  from  dry  feedstock. 

Tumble  Combustion  of  fixed  carbon  (FC)  at  >  1900  deg.  F  at 
downhill  end. 


Ash  and  slag  discharges  to  atmosphere  at  downhill  end. 


Figure  2-1.  Process  Design  of  IIFPRG. 


2.5.1  Tumble  Reactions 

The  entire  gasifier  vessel  rotates,  allowing  raw  and  partially  reacted  feedstock  to  freely  tumble 
within  the  reactor.  Tumbling  action  allows  continual  exposure  to  drying,  de-volatilization,  and 
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combustion  at  different  temperature  zones  within  the  reactor.  The  rotary  action  also  helps  ash  and 
slag  to  freely  discharge  from  the  downhill  end. 

2.5.2  Proximate  Analysis  of  Feedstock 

The  performance  of  the  gasifier  is  based  on  the  proximate  analysis  of  the  feedstock.  Feedstock 
moisture  varies  dramatically,  requiring  the  evaluation  on  a  dry  basis.  Feedstock  must  be 
categorized  on  a  moisture  free  percent  mass  basis  as  follows: 

1 .  Higher  Heating  Value  (HHV)  of  the  composite  feedstock 

2.  Percent  volatile  matter  (VM) 

3.  Percent  fixed  carbon  (FC) 

4.  Percent  ash. 

2.5.3  Simplified  Thermochemical  Reactions  Using  Proximate  Analysis 
The  IIFPRG  operates  on  the  following  core  concepts: 

1.  All  feedstock  is  first  dried  when  entering  the  gasifier.  Moisture  is  flashed  to  superheated 
steam.  Steam  exits  the  gasifier  with  the  syngas. 

2.  Steam  does  not  contact  or  pass  through  the  burning  char  bed,  preventing  the  highly 
endothermic  water-gas  reaction  (H20  +  C  ->  CO  +  H2)  from  occurring. 

3.  The  slightly  exothermic  water  shift  reaction  (H2O  +  CO  ->  CO2  +  H2)  does  not  freely  occur 
within  the  gasifier  due  to  the  lack  of  a  catalyst. 

4.  Dry  feedstock  is  devolatilized  using  heat.  All  gaseous  VM  is  driven  out  of  the  feedstock, 
leaving  carbon  rich  FC. 

5.  Thermal  heat  within  the  gasifier  is  provided  by  burning  FC  at  2100  °F  with  air  that  enters  the 
reactor  on  the  far  downhill  end.  Additional  heat  for  drying  is  provided  to  the  rotating  gasifier 
shell  using  energy  from  the  diesel  exhaust. 

6.  FC  burns  fully  to  ash.  Ash  discharges  from  the  gasifier  at  1900  to  2100  °F. 

2.5.4  IIFPRG  System  Thermodynamics 

The  operating  concept  and  related  thermodynamics  of  the  IIFPRG  system  are  summarized  as 
follows: 

1.  Bagged  and  bulk  feedstocks  are  stored  in  a  staging  area  near  the  gasifier. 

2.  Super-compression  ram  feeder. 

a.  Compression  dewatering  reduces  moisture  content  from  dripping  wet  to  <  50%  moisture 
(wet  basis). 

b.  Feedstock  densifies  under  heat  and  pressure  into  a  briquette  when  entering  the  gasifier. 

c.  Compressed  feedstock  forms  an  airlock  seal. 

3.  Densified  dewatered  feedstock  enters  the  gasifier. 

a.  Feedstock  enters  a  few  inches  uphill  of  the  >  1900  °F  burning  char  bed. 

b.  Densified  feedstock  fully  dries  and  breaks  apart. 

c.  Moisture  vaporizes  to  superheated  steam  using  indirect  heat  from  diesel  exhaust. 

(1)  Liquid  heats  from  ambient  to  boiling. 
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(2)  Latent  heat  of  vaporization  transforms  liquid  water  into  vapor. 

(3)  Steam  is  superheated  to  the  gasifier  exit  temperature. 

4.  Feedstock  heats  from  ambient  to  volatilization  temperature. 

5.  Feedstock  flash  gasifies  and  devolatilizes  into  FC  as  it  approaches  the  burning  FC  zone. 
Feedstock  devolatilizes  into  carbon  monoxide  rich  syngas. 

6.  FC  combusts  with  air  at  14,093  BTU/lb.  Combustion  temperature  is  between  1900  to 
2100  °F  at  1.0  equivalence  ratio  at  the  downhill  end  of  the  gasifier.  Ash  and  inert  materials 
are  exposed  to  high  combustion  temperatures  to  thermally  decompose  all  dioxins  and  furans. 

7.  The  combustion  products  from  burning  FC  (carbon  dioxide  and  nitrogen)  mix  with  exiting 
syngas  and  steam  at  500  to  700  °F.  These  inert  gases  dilute  the  energy  level  of  the  syngas. 

8.  Syngas  enters  the  super-heater  (indirect  exposure  to  the  burning  char  layer)  where  the  gas 
mixture  is  heated  to  2100  °F  (1150  °C)  using  direct  heat  transfer  from  diesel  exhaust  heated 
in  the  afterburner.  This  helps  to  thermally  crack  larger  molecular  weight  materials. 

9.  Syngas  enters  the  oil  filled  quencher-scrubber.  This  scrubber  uses  waste  motor  pool 
lubricants  as  the  scrubbing  liquid.  Syngas  is  cooled  from  2100  to  210  °F  in  less  than 
1  millisecond  to  minimize  dioxin  and  furan  formation. 

10.  High  dewpoint  tars  and  heavy  particulates  are  removed  in  the  oil  scrubber.  Syngas  at  210  °F 
exits  the  quencher-scrubber  and  enters  the  condenser.  The  condenser  cools  the  gas  to  within 
20  °F  of  the  ambient  temperature.  All  remaining  steam  is  condensed  to  liquid  condensate. 

1 1 .  Hydrogen-rich  syngas  enters  the  oil  filled  quencher-scrubber.  This  scrubber  uses  waste  motor 
pool  lubricants  as  the  scrubbing  liquid.  Syngas  is  cooled  from  2100  to  210  °F  in  less  than 

1  millisecond  to  minimize  dioxin  and  furan  formation. 

12.  High  dewpoint  tars  and  heavy  particulates  are  removed  in  the  oil  scrubber.  Syngas  at  210  °F 
exits  the  quencher-scrubber  and  enters  the  condenser.  The  condenser  cools  the  gas  to  within 
20  °F  of  the  ambient  temperature.  All  remaining  steam  is  condensed  to  liquid  condensate. 

The  majority  of  steam  in  the  syngas  reacts  to  hydrogen  in  the  water  shift  reactor,  minimizing 
the  formation  of  condensate  downstream  of  the  condenser.  Any  condensate  that  forms  is 
removed  from  the  syngas  using  a  cyclonic  separator. 

13.  The  flow  of  scrubbed  and  filtered  syngas  is  fed  both  into  the  diesel  engine  and  into  the 
afterburner.  Syngas  is  fed  into  the  engine  intake  air  stream.  The  engine  speed  increases  with 
the  presence  of  gaseous  fuel  and  the  governor  reduces  the  injection  rate  of  liquid  fuel. 

14.  Syngas  enters  the  reheater,  where  it  is  heated  to  about  20  °F  above  the  dewpoint. 

15.  Syngas  enters  the  fluid  bed  sorbent  absorber,  where  various  dry  sorbents  are  used  for  SOx 
and  heavy  metals  removal.  Sorbents  include  a  mixture  of  lime  (CaO  and  hydrated),  sodium 
bicarbonate,  trona,  and  activated  carbon.  Sorbents  are  replaced  based  on  experimentation. 
Syngas  is  filtered  using  Nomex  cartridge  filters  at  the  outlet  of  the  dry  fluid  bed  scrubber. 

16.  The  flow  of  scrubbed  and  filtered  syngas  is  fed  both  into  the  diesel  engine  and  into  the 
afterburner.  Syngas  is  fed  into  the  engine  intake  air  stream.  The  engine  speed  increases  with 
the  presence  of  gaseous  fuel  and  the  governor  reduces  the  injection  rate  of  liquid  fuel. 

17.  Diesel  exhaust,  with  about  11%  excess  oxygen  enters  the  afterburner.  Syngas  mixes  with  the 
diesel  exhaust  and  combusts  using  the  excess  oxygen  in  the  exhaust  stream.  The  afterburner 
raises  the  diesel  exhaust  temperature  from  900  °F  to  2400  °F  (1316  °C).  Automation  limits 
the  combustion  temperature  at  2400  °F  to  minimize  NOx  formation  and  oxygen  content.  All 
remaining  CO  and  all  dioxins  are  expected  to  be  destroyed  at  this  temperature  (above  1200 
°C),  although  this  was  not  verified  experimentally. 
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18.  The  heated  diesel  exhaust  exits  the  afterburner  and  enters  the  super-heater  to  provide 

sufficient  heat  to  crack  raw  syngas.  Diesel  exhaust  at  approximately  900  °F  exits  the  super¬ 
heater  and  enters  the  indirect  gasifier,  where  heat  is  transferred  through  the  rotating  gasifier 
shell  to  vaporize  feedstock  moisture.  Diesel  exhaust  exits  the  gasifier  shell  to  atmosphere  at 
approximately  450  °F. 
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3.  Indirect  Flaming  Pyrolysis  Rotary  Gasifier  (IIFPRG)  System  Equipment  Test 
Configuration  for  SERDP  Mixes 

3.1  General  Arrangement  of  Complete  System 

The  configuration  of  the  gasification  system  used  on  SERDP  mix  testing  was  consolidated  on 
two  7xl8-ft  equipment  trailers.  The  purpose  of  this  was  to  mimic  the  size  and  layout  of  two,  20- 
ft  shipping  containers. 

Trailer  #1  contained  the  feedstock  handling  system,  rotary  gasifier  reactor,  the  complete  syngas 
scrubbing  system,  and  the  master  Allen  Bradley  automation  system.  Figure  3-1  shows  the  rotary 
gasifier  in  the  center,  and  the  waste  feed  bin  on  the  right,  and  syngas  cooling  and  cleanup  on  the 
left. 

Trailer  #2  contained  a  60  kW  generator  driven  by  a  John  Deere  5030HF270  diesel  engine  (this  is 
similar  to  a  Tactical  Quiet  Generator),  a  63  kW,  480  VAC,  three-phase  load  center  to  electrically 
load  the  generator,  a  liquid  fuel  consumption  measurement  system,  main  hydraulic  drive  system 
components,  DC  power  conversion  system,  and  a  local  control  panel  for  load  control  and  data 
acquisition. 

The  equipment  configuration  for  all  testing  of  SERDP  mixes  is  shown  in  Figure  3-2  and  Figure 
3-3.  Full  size  drawings  can  be  provided  upon  request.  Figure  3-4  shows  the  main  gasifier  reactor 
and  the  horizontal  pipe  which  carries  hot  diesel  exhaust  from  the  generator  to  the  reactor  shell. 


Figure  3-1.  View  of  Gasification  Trailer  #1. 
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Figure  3-2.  Schematic  Showing  Main  Reactor  and  Gas  Conditioning. 
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Figure  3-3.  Schematic  Showing  Power  Generation. 


Figure  3-4.  Gasification  Trailer  and  Hot  Diesel  Exhaust  Piped  to  the  Gasifier  Shell. 
3.2  Process  Equipment 

Figure  3-2  and  Figure  3-3  give  the  schematic  layout  of  the  entire  system.  These  figures  are 
labeled  with  each  part,  or  “tag  number.”  A  description  of  each  part  follows  in  Table  3-1. 


Table  3-1.  Equipment  and  Instrument  Tag  List. 


Tag 

Number 

Device 

Description 

Function 

Notes 

AFT-217 

Aux  Fuel  Tank 

5  Gallon  Auxiliary  Diesel 

Fuel  Tank 

Refills  fuel  sight 
glass  for  fuel 
consumption 
measurement 

Research  purposes  only 

C-107 

Condenser  Cooler 

Combination  syngas 
condenser  and  hyd.  cooler 

Cools  syngas  to 
remove  moisture 
and  cools  hydraulic 
oil 

Hydraulic  oil  overheats  (> 
140  F)  when  attempting  to 
raise  dew  point  by  slowing 
fan  speed 

CS-108 

Condensate 

Separator 

Liquid  Separator 

Removes  liquids 
from  syngas 

Only  required  when 
condenser  is  used 

CT-114 

Condensate  Tank 

Condensate  storage  tank 

Stores  accumulating 
condensate 

6  gallon  tank,  manual  drain 

CV-1 

Check  Valve 

Main  aspiration  non-return 
check  valve 

Prevents  backflow  of 
syngas  if  blower 
stops 

Swing  check 

CV-2 

Check  Valve 

Main  syngas  non-return 
check  valve 

Flashback  preventer 

Swing  check 
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Tag 

Number 


Device 


Description 


Function 


EG-221 

EIF-233 

FB-101 

FL-230 


Check  Valve 

Swing  check  -  flapper  lifts 
up 

Prevents  backflow  of 
air  into  gasification 
system 

Safety  device 

Check  Valve 

Swing  check 

Prevents  backflow  of 
air  into  gasification 
system 

Safety  device 

Check  Valve 

Polisher  Liquid  non-return 
check  valve 

Prevents  syngas 
from  flowing  thru 
polisher  pump  PP- 
113 

Swing  check 

Generator 

60  kW  Diesel  Engine-Driven 
Generator 

Dual  fueled  on  liquid 
diesel  fuel  and 
gaseous  synthetic 
fuel 

No  bypass  flare  used  - 
syngas  fed  to  engine 
during  startup  and  shut 
down 

Gasoline  Engine 

Ram  Feeder  Drive  Engine 

Engine  to  drive 
separate  hydraulic 
pump  GP-4 

8.4  BHP,  intermittent  use, 
hand  start 

Exhaust  Catalyst 

Exhaust  Catalytic  Converter 

Burns  remaining 
hydrocarbons  in 
exhaust  stream 

Significant  reduction  in 
unburnt  hydrocarbons 

Electrical  Generator 

Head 

60  kW  Marelli  Generator 

Head 

Generates  AC 
Electricity 

4  Pole  Synchronous 
Generator  -  Wired  480  VAC 
3  phase  High  Wye 

Filter 

Engine  Air  Intake  Filter 

Filters  engine 
aspiration  air 

Feed  Bin 

Feed  Point 

Feedstock  handling 

Holds  raw  feedstock 

Flammability  Test 

Flare 

6  in.  diameter  micro-flare 

Used  to  test  syngas 
flammability  at 
startup  and  shut 
down 

Research  Purposes 

Flow  Orifice 

Syngas  flow  measurement 
orifice 

Measures  syngas 
flow  to  engine 

1.380-in.  ID  Cd=0.83 

Guard  Filter 

Guard  Filter  with 
Polypropylene  Filter  Bag 

2,  5,  10,  20,  and  50 
micron  rating  tested 

20  and  50  micron  work 

well 

Gas  Polisher 

Gas  Cleaner 

Removes  low  dew 
point  tars  and 
particulates  from 
syngas 

Rotary  mechanical  gas 
cleaner  -  virtually  no 
particulates 

Hydraulic  Pump 

Constant  displacement 
hydraulic  gear  pump 

Provides  system 
power 

Driven  by  engine 
mechanical  power  take  off 

Hydraulic  Pump 

Ram  Feeder  Engine-Driven 
Hydraulic  Pump 

Pump  for  ram  feeder 
RF-102 

16  GPM,  two-stage  4:1 
ratio  pump 

Heat  Exchanger 

Polisher  liquid  heat 
exchanger 

Uses  hot  engine 
coolant  to  heat 
polisher  liquid 

Heat  polishing  liquid  to 
avoid  significant  gain  or 
loss 

Hydraulic  Filter 

Hydraulic  return  filter 

Filters  hydraulic  oil 
returning  to  tank 

10  micron 
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Tag 

Number 

Device 

Description 

Function 

Notes 

HPU-118 

Hydraulic  Power  Unit 

Hydraulic  power  unit  for 
ram  feeder 

Provides  power  to 
drive  ram  feeder  RF- 

102 

Self-contained  engine- 
driven  unit 

HS-121 

Hydraulic  Solenoids 

24  volt  DC  (VDC)  Hydraulic 
Solenoid  Bank 

Reversing,  closed 
center 

Dual  Coil  with  manual 

over-rides 

HT-213 

Hydraulic  Tank 

Main  Hydraulic  Oil  Tank 

37  gallon  steel  oil 
tank 

With  100  mesh  suction 
strainer.  Oil  heating 
required  when  operating 
below  50  °F  (oil  foams) 

HV-1 

Hand  Valve 

Syngas  Exhaust  from 
Quencher 

Maintenance  valve 

Ball  valve 

HV-10 

Hand  Valve 

Syngas  shut  off  valve 

Maintenance  valve 

Ball  valve 

HV-11 

Hand  Valve 

Quencher  QC-104  liquid 
drain  valve 

Maintenance  valve 

Ball  valve  with  plug 

HV-2 

Hand  Valve 

Scrubber  liquid  flow  control 
valve 

Throttles  scrubber 
liquid  to 

Ball  valve 

HV-203 

HV-204 

HV-205 

HV-207 


HV-208 

HV-209 


HV-210 

HV-211 


Hand  Valve 

Hand  Valve 

Hand  Valve 
Hand  Valve 


Hand  Valve 
Hand  Valve 


Hand  Valve 
Hand  Valve 


impingement 
scrubber  IS-106 
Syngas  shut  off  valve 


Syngas  shut  off  valve 


Hydraulic  suction 
shut  off 

Fuel  shut  off  valve 


Fuel  shut  off  valve 
Fuel  shut  off  valve 


Fuel  shut  off  valve 
Fuel  shut  off  valve 


Used  to  bypass  syngas  to 
external  flare  -  early 
testing 

Stops  flow  of  syngas  to 
engine  -  forces  flow  to 
flammability  test  flare  F- 

230 _ 

Maintenance  valve 

Close  HV-207  and  HV-211 
simultaneously  to  measure 
fuel  usage 
Maintenance  valve 
Normally  closed  -  open  to 
refill  sight  glass  before  fuel 
usage  test 
Maintenance  valve 
Close  HV-207  and  HV-211 
simultaneously  to  measure 
fuel  usage 


HV-212 

Valve 

Hand  Valve 

Hydraulic  return 
shut  off 

Maintenance  valve 

HV-226 

Valve 

Hand  Valve 

Drain  condensate 
from  guard  filter 

Liquid  placed  in  QC-104 

HV-227 

Valve 

Hand  Valve 

Drain  condensate 
from  Trap  TP-232 

Liquid  placed  in  QC-104 
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Tag 

Number 


HV-229  Valve 


Device 


Description 


HV-3  Hand  Valve 

HV-4  Hand  Valve 

HV-5  Hand  Valve 

HV-6  Hand  Valve 

HV-7  Hand  Valve 

HV-8  Hand  Valve 

HV-9  Hand  Valve 

IS-106  Impingement 
Scrubber 

LC-216  Load  Center 


LFM-219  Liquid  Fuel  Usage 
Monitor 


Hydraulic  Motor 


Hydraulic  Motor 


Hydraulic  Motor 


Hydraulic  Motor 


Hand  Valve 


Scrubber  drain  valve 


Condensate  feed  valve 
Condensate  drain  valve  to 
quencher  QC-104 

Polisher  liquid  drain  valve 


Condensate  drain  valve  to 
wastewater  tank 

Polisher  separator  PS-110 
liquid  discharge  valve 
Polisher  separator  PS-110 
drain  valve 
Gas  Cleaner 


Three-Phase  AC  Load 
Center 

Sight  glass  style  liquid  fuel 
metering 


Function 


Syngas  shut  off  valve 


Throttles  scrubber  Gate  valve 
liquid  draining  from 
imp.  scrubber  IS-106 
Maintenance  valve  Ball  valve 


Normally  closed  -  open  to 
momentary  test 
flammability  in  flare  FL- 

230 _ 

Gate  valve 


On-Off  to  manually 
drain  tank  CT-114  as 
needed 

On-Off  to  manually 
drain  polisher 
separator  PS-110  as 
needed 

On-Off  to  manually 
drain  tank  CT-114  as 
needed 


Ball  valve 


Ball  valve 


Ball  valve,  emergency 
drain 


Maintenance  valve  Ball  valve 


Maintenance  valve  Ball  valve  with  plug 


Removes  high  dew 
point  tars  and 
particulates  from 
syngas 

Places  electrical  load 
on  generator 

Measures  liquid  fuel 
consumption 


Rotary  Gasifier  Drive  Motor  Drive  motor  that 

rotates  reactor 
vessel  RG-103 


Positive  Displacement 
Blower  Drive  Motor 

Polisher  Drive  Motor 


Cooling  Fan  Drive  Motor 


Drive  motor  for 
main  gas  blower 
PDB-105 

Drive  motor  for  gas 
polisher  GS-109  and 
Polisher  Pump  PP- 
113 

Drive  motor  for 
condenser  cooler  C- 
107 


High  velocity  exchange  gas 
cleaner  -  Debris  drains  into 
quencher  QC-104 

480  VAC  60  Hz  Three- 
phase  forced  convection 
resistance  type 
Research  purposes  only  - 
measures  liquid  fuel 
consumption  over  1 
minute  intervals 

0.5  BHP  motor  power,  total 
gear  reduction  is  8750:1,  1 
rot/4  min.,  manual  speed 
adj.,  manual  rev. 

5.0  BHP,  automated 
variable  speed,  non¬ 
reversing 

3.5  BHP,  direct  drive  to  GS- 
109,  synchronous  belt 
drive  to  PP-113,  manual 
speed  adj.,  manual  rev. 

5.0  BHP,  manual  speed 
adjustment,  manual 
reversing 
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Tag 

Number 


MFT-218 


MP-117 


PDT-101 


RF-102 


Device  Description 


Main  Fuel  Tank  100  Gallon  Main  Diesel  Fuel 

Tank 

Metering  Pump  Reflux  oil  metering  pump 


PDB-105  Positive  Displ.  Blower  Gas  Mover 


Function 


Main  fuel  tank  for 
dual  fueling 
Meters  reflux  oil 
back  into  the  gasifier 

Main  aspiration 
blower 


Diff.  Press. 
Transmitter 


Flow  Orifice  Diff.  Pressure  Instrument 


PDT-102 

Diff.  Press. 

Transmitter 

Quencher  Liquid  Level 

Instrument 

PDT-104 

Diff.  Press. 

Transmitter 

Polisher  Separator  Liquid 
Level 

Instrument 

PM-215 

Power  Meter 

Three-Phase  AC  Electrical 

Power  Meter 

Measures  AC  power 
produced  by 
generator 

PP-113 

Polisher  Pump 

Circulates  polisher  liquid 

Feeds  polisher  liquid 
to  polisher,  belt 
driven  motor  M-3 

PS-110 

Polisher  Separator 

Liquid  -  Gas  Separator 

Removes  polisher 
liquids  from  syngas 

PT-101 

Pressure  Transmitter 

Quencher  Static  Pressure 

Instrument 

PT-102  Pressure  Transmitter  Static  Pressure  - 

Impingement  Scrubber 

PT-103  Pressure  Transmitter  Downstream  Orifice  Static 

Pressure 


QC-104  Quencher 


Syngas  Quencher 


Ram  Feeder 


Hydraulic  Ram  Feeder 


RG-103  Rotary  Gasifier  Thermal  Reactor 


Instrument 


Instrument 


Quenches  syngas 
temperature  to 
165  °F 


Feedstock  handling 


Thermally  converts 
solids  and  liquids  to 
flammable  gas 


24  VDC  brushless  variable 
speed  gear  pump,  150 
Watt 

Roots  45URAI-G,  rotary 
lobe  positive 
displacement,  variable 
speed  using  hydraulic 
motor 

Measures  syngas  flow  to 
engine  using  flow  orifice 
FO-112 

Indicates  liquid  level  in 
quencher  QC-104 
Indicates  liquid  level  in 
polisher  separator  PS-110 
Digital 


Gas  exits  separator 
saturated 

Quencher  vacuum, 
represents  differential 
pressure  over  Rotary 
Gasifier  RG-103 
Syngas  pressure  at 
scrubber  IS-106  outlet 
Static  downstream 
pressure  of  sub  critical 
flow  orifice  FO-112 
Cools  and  cleans  syngas, 
extinguishes  flaming 
embers,  removes 
particulates,  condenses 
organics 

Compresses  and  pushes 
raw  feedstock  into  the 
rotary  reactor 
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Tag 

Number 

Device 

RH-111 

Reheater 

S-116 

Strainer 

S-119 

Strainer 

SP-120 

Sample  Point 

SP-236 

Sample  Port 

SP-237 

Sample  Port 

TE-101 

Type  K  Thermocouple 

TE-102 

Type  K  Thermocouple 

TE-103 

Type  K  Thermocouple 

TE-104 

Type  K  Thermocouple 

TE-105 

Type  K  Thermocouple 

TE-106 

Type  K  Thermocouple 

TE-107 

Type  K  Thermocouple 

TE-109 

Type  K  Thermocouple 

TE-111 

Type  K  Thermocouple 

TE-201 

Type  K  Thermocouple 

TE-202 

Type  K  Thermocouple 

Description 


Function 


Heats  syngas  above  dew  Uses  engine 

point  antifreeze  heat  to 

heat  syngas  above 
dew  point 

Polisher  liquid  strainer  Strains  debris  from 

polisher  liquid 

Scrubber  liquid  strainer  Removes  large 

debris 

Syngas  Sampling  Point  Filling  point  for 

sample  bags  and 
Summa  containers 

Diesel  exhaust  analyzer  port  Used  for  exhaust 

analyzer 

Diesel  exhaust  sampling  Used  for  exhaust 

port  sampling  to  fill 

Summa  canisters 

Temp  of  Syngas  Exiting  Instrument 

Reactor 


Quencher 

Temp  of  Syngas  Entering 
Condenser 

Temp  of  Syngas  Exiting 
Condenser 

Temp  of  Syngas  Exiting 
Reheater 

Temp  of  Reactor  Charge  A 
in.  Uphill  of  Feed  Point 

Temp  of  Reactor  Charge  2 
in.  Uphill  of  Feed  Point 

Temp  of  Final  Diesel 
Exhaust  at  Release  Point 

Syngas  Temperature  at 
Engine  Intake 
Exhaust  Temperature  at 
Turbo  Discharge 


Instrument 

Instrument 

Instrument 


Notes 


Gas  exits  reheater  about 
10-15  °F  above  saturation 
point 

100  mesh  baskets 
50  mesh 

Contains  condensate 
moisture  trap 

Port  in  4-in.  diameter 
exhaust  pipe 
Stainless  Steel  304 
sampling  train  in  4-in. 
diameter  exhaust  pipe 
Mixture  of  syngas,  organic 
vapor,  and  superheated 
steam  -  Normal  350  to 
400  °F 

Mixture  of  pyrolysis  oil  and 
water  -  Normal  165  °F 
Saturated  syngas  with 
organic  vapors  -  Normal 

165 °F _ 

Saturated  syngas  with 
organic  vapors  -  Normal 
155  °F 

Saturated  syngas  with 
organic  vapors  -  Normal  90 
to  100  °F 

Syngas  heated  10  to  15  °F 
above  dew  point 
Reactor  charge  -  normal 
operating  temperature  < 
350  °F 

Reactor  charge  -  normal 
operating  temperature  < 
350  °F 

Temperature  of  diesel 
exhaust  at  final  exhaust 
point 
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Tag 

Number 

Device 

Description 

Function 

Notes 

TP-232 

Trap 

Condensate  Trap 

Final  moisture 

removal  before 
introduction  to 
engine 

<  1  cup  after  full  day  run 

3.3  Feedstock  Handling  System 

Garbage  bags  containing  waste  feedstock  are  placed  into  feed  bin  FB-101.  Ram  feeder  RF-102 
uses  a  35  ton  hydraulically  driven  ram  piston  to  shear,  compress,  dewater,  and  push  the  feedstock 
uphill  into  Rotary  Gasifier  RG-103.  If  the  feedstock  contains  more  than  40%  moisture  (wet 
basis),  wastewater  drains  past  the  ram  piston  as  the  feedstock  is  compressed. 

Ram  feeder  RF-102  is  powered  by  hydraulic  power  unit  HPU-118.  For  simplicity  during 
research,  hydraulic  pump  GP-4  is  driven  by  an  8.5  horsepower  gasoline  engine  M-5.  Pump  GP-4 
is  a  two-stage  4: 1  ratio  gear  pump  rated  for  16  GPM  at  1000  psi  and  4  GPM  at  4000  psi.  The 
pump  automatically  shifts  from  high  flow-low  pressure  to  low  flow-high  pressure  as  the 
resistance  to  compress  and  push  the  feedstock  increases. 


Figure  3-5.  Ram  Feeder,  Tag  #  RF-102. 


Figure  3-6.  Plastic  Bag  of  Mixed  Waste  Place  in  Feed  Bin. 
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3.4  Rotary  Gasifier 


Cold  and  wet  feedstock  enters  the  Rotary  Gasifier  RG-103.  Two  thermocouples  indicate  the  level 
of  feedstock  within  the  reactor.  Thermocouple  TE-107  is  4-in.  uphill  from  the  feedpoint  and 
thermocouple  TE-109  is  20-in.  uphill  from  the  feedpoint.  The  syngas  exit  is  at  the  far  uphill  point 
within  the  gasifier. 

The  cold  wet  feedstock  dries  as  the  hot  gases  pass  through  the  tumbling  bed.  Feedstock  moisture 
evaporates  to  water  vapor,  which  mixes  with  the  syngas  and  exits  the  gasifier.  Thermocouple  TE- 
101  indicates  the  exit  temperature  of  the  syngas  mixture.  Dry  feedstock  devolatilizes  on  a  very 
narrow  layer  of  intense  temperature  gradient  just  downhill  of  the  feed  point.  The  remaining  fixed 
carbon  burns  in  the  downhill  section  of  Rotary  Gasifier  RG-103.  The  temperature  at  the  downhill 
end  where  the  aspiration  air  enters  the  reactor  to  burn  the  fixed  carbon  remains  constant  at  2000 
to  2200  °F. 

During  steady  state  operation,  the  level  of  feedstock  charge  within  the  gasifier  is  maintained 
between  4  and  20  in.  from  the  feed  point.  Thermocouples  TE-107  and  TE-109  indicate  the  level 
of  feedstock  as  follows: 

1.  If  TE-109  is  about  the  same  temperature  as  TE-101,  the  feedstock  charge  level  is  below  20- 
in.  uphill  of  the  feed  point. 

2.  If  the  temperature  of  TE-109  is  lower  than  TE-101,  the  feedstock  charge  level  is  above  20-in. 
uphill  of  the  feed  point,  indicating  the  gasifier  is  over-full. 

3.  If  the  temperature  of  TE-107  is  lower  than  TE-109,  the  feedstock  charge  level  is  between  4- 
in.  and  20-in.  uphill  of  the  feed  point. 

4.  If  the  temperature  of  TE-107,  TE-109,  and  TE-101  are  all  about  the  same,  the  feedstock 
charge  level  is  less  than  4-in.  uphill  of  the  feed  point,  indicating  the  gasifier  requires  feeding. 

The  normal  steady  state  operating  temperatures  are  as  follows: 

1.  TE-107  normally  less  than  250  °F. 

2.  Twenty  inches  uphill  of  the  feedpoint  at  TE-109  and  in  the  syngas  exit  pipe  at  TE-101  are 
approximately  the  same  and  normally  operate  between  250  to  350  °F. 

3.  Burning  char  zone  about  1-in.  uphill  of  the  stationary  spring  plate  operates  consistently 
between  1 800  to  2200  °F. 

The  gasifier  thermally  converts  the  raw  feedstock  completely  into  flammable  syngas  and  ash. 
Any  inert  items  mixed  in  with  the  feedstock,  such  as  glass,  metals,  stones,  soils,  etc.  discharge 
with  the  ash.  The  ash  discharges  through  a  narrow  gap  between  the  fixed  spring  plate  and  the 
rotating  shell.  The  discharge  arrangement  naturally  grinds  clinkers  to  fine  ash.  An  ash  discharge 
door  opens  periodically  to  pass  large  items,  such  as  metals,  stones,  glass,  etc. 

Hydraulic  motor  M-l  drives  the  gasifier  to  rotate  slowly  at  about  one  rotation  every  4  minutes.  A 
variety  of  gear  boxes  are  used  to  achieve  a  reduction  ratio  of  8750:1.  The  gasifier  rotates  reliably 
and  without  restriction  or  jamming  during  testing. 

Hot  diesel  exhaust  at  a  temperature  between  800  to  1100  °F  enters  the  gasifier  shell  at  the 
downhill  end.  Exhaust  heat  transfers  indirectly  into  the  reactor  through  the  rotating  gasifier  shell. 
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Cool  diesel  exhaust,  at  a  temperature  less  than  450  °F,  discharges  through  a  nozzle  located  at  the 
top  of  RG-103.  Indirect  heat  provides  sufficient  energy  to  process  exceptionally  wet  feedstocks 
(up  to  70%  moisture  content  -  wet  basis). 


Figure  3-7.  Rotary  Gasifier  RG-103. 


Figure  3-8.  Gasifier  Nozzle,  Spring  Plate,  and  Syngas  Discharge  Pipe. 


Figure  3-9.  Ash  Discharge  Pan. 
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Figure  3-10.  Diesel  Exhaust  Discharge  Nozzle,  Final  Emission  Point  to  Atmosphere. 

3.5  Quencher 

A  mixture  of  syngas,  oil  aerosols,  and  water  vapor  flows  through  the  gasifier  exit  pipe  into 
quencher  vessel  QC-104.  The  mixture  bubbles  though  a  layer  of  liquid  pyrolysis  oil  and  water. 
The  quencher  immediately  drops  the  syngas  temperature  to  about  165  °F  and  extinguishes  any 
flaming  embers  that  may  be  entrained  in  the  syngas  stream  exiting  the  gasifier.  Thermocouple 
TE-102  indicates  the  temperature  of  the  pyrolysis  oil  mixture.  Pressure  transmitter  PT-101 
indicates  the  aspiration  vacuum  and  differential  pressure  transmitter  PDT-102  indicates  the  liquid 
level  in  the  vessel. 

Oil  aerosols  condense  into  liquid  pyrolysis  oil  within  the  quencher  vessel.  Water  mixed  in  with 
the  pyrolysis  oil  evaporates,  saturating  the  syngas  with  moisture  in  the  cavity  above  the  liquid 
layer.  Additional  condensate  water  (32)  is  fed  directly  into  the  quencher  vessel  through  hand 
valve  HV-5,  to  provide  sufficient  moisture  to  maintain  evaporative  cooling. 

The  liquid  temperature  within  the  quencher  is  self-regulating  and  remains  between  160  and 
170  °F,  regardless  of  the  temperature  and  flow  of  the  syngas  entering  the  quencher.  The  normal 
temperature  of  the  syngas  mixture  entering  the  quencher  remains  less  than  350  °F,  but  may 
exceed  1200  °F  when  burning  the  gasifier  totally  out  during  a  shut  down.  A  liquid  temperature  in 
excess  of  170  °F  at  TE-102  indicates  water  must  be  added  to  the  quencher. 


19 


Figure  3-11.  Quencher  QC-104  Located  to  the  Left  of  Rotary  Gasifier  RG-103. 

3.6  Reflux  Pump 

Oil  aerosols  mixed  with  the  syngas  condense  within  the  quencher,  consistently  raising  the  liquid 
level  within  the  vessel  during  operation.  Hot  pyrolysis  oil  mixed  with  water  at  a  temperature  of 
about  165  °F  exits  quencher  vessel  QC-104,  passes  through  strainer  S-119,  and  enters  metering 
pump  MP-117.  Variable  speed  metering  pump  MP-117  feeds  pyrolysis  oil  back  into  the  reactor 
vessel  to  maintain  a  constant  liquid  level  in  quencher  vessel  QC-104. 

The  liquid  mixture  enters  the  reactor  through  a  dedicated  conduit  at  the  point  of  line  flash 
gasification.  This  mixture  is  thermally  cracked  into  lower  molecular  weight  hydrocarbons.  The 
cracking  cycle  continues  until  the  molecular  weight  of  the  resulting  hydrocarbons  is  low  enough 
and  the  vapor  pressure  is  high  enough  to  evaporate  as  organic  vapors  into  the  syngas  flow  stream 
(Cl 2  organics  or  less). 

3.7  Aspiration  Gas  Mover 

Saturated  syngas  exits  the  quencher,  mixes  with  strained  pyrolysis  oil,  and  enters  the  intake  of 
the  rotary  lobe  positive  displacement  blower  PDB-105.  Hand  valve  HV-2  throttles  the  flow  of  the 
pyrolysis  oil  passing  through  the  blower.  This  oil  helps  to  seal  the  clearances  within  the  blower, 
prevent  the  built  up  of  tars  on  the  rotary  lobes,  removes  heat  of  compression,  and  is  used  as  the 
primary  scrubbing  liquid  within  impingement  scrubber  IS- 106. 

Blower  PDB-105  is  driven  by  an  infinitely  adjustable  variable  speed  hydraulic  motor  M-2.  This 
blower  aspirates  gasifier  RG-103  and  directly  varies  the  syngas  production  rate.  A  minimum 
aspiration  rate  of  7  standard  cubic  feet  per  minute  (SCFM)  of  syngas  is  required  to  provide 
positive  aspiration,  which  prevents  syngas  leakage  from  the  air  intake  of  gasifier  RG-103. 

The  entire  gasification  system  was  designed  for  a  syngas  flow  of  85  SCFM.  The  gasifier  was 
tested  to  60  SCFM,  with  insufficient  hydraulic  horsepower  to  drive  aspiration  blower  PDB-105 
being  the  limiting  factor.  The  normal  feed  rate  to  the  engine  was  between  20  and  25  SCFM  for 
most  feedstock  mixes.  The  maximum  flow  of  syngas  into  the  engine  was  half  to  one  third  of  the 
design  flow,  because  the  energy  level  of  the  gas  was  2  to  3  times  higher  than  expected.  As  a 
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result,  the  gasifier  was  significantly  oversized  for  the  engine-driven  generator  that  was  tested. 

The  system  could  easily  fuel  an  engine  with  twice  the  horsepower  tested. 

The  mixture  of  saturated  syngas  and  pyrolysis  oil  enter  positive  displacement  blower  PDB-105  at 
a  vacuum  of  about  30  to  40  inches  of  water  column.  Thermocouple  TE-103  measures  the  gas 
temperature  at  the  blower  inlet,  which  remains  the  about  the  same  as  the  scrubbing  liquid 
temperature  TE-102,  or  about  160  to  170  °F.  The  blower  isothermally  compresses  the  gas  to 
about  3  to  5  pounds  per  square  inch  (psi)  pressure  at  the  blower  outlet.  Check  valve  CV-1 
prevents  backflow  into  the  quencher  vessel  if  the  blower  were  to  stop. 


Figure  3-12.  Roots  45  URAI-G  Positive  Displacement  Rotary  Lobe  Blower  PDB-105. 
3.8  Impingement  Scrubber 

The  mixture  of  syngas  and  pyrolysis  oil  exit  the  blower  and  enter  the  impingement  scrubber  IS- 
106.  The  scrubber  uses  fresh  oil  mixed  with  recirculating  oil  to  clean  the  syngas  by  high 
momentum  exchange.  A  separator  removes  oil  from  the  syngas  stream  and  excess  oil  with  high 
dew  point  tars  drains  back  to  quencher  QC-104.  Saturated  syngas,  free  of  pyrolysis  oil  and  high 
dew  point  tars,  exits  the  scrubber  IS-106  at  pressure  PT-102.  This  oil,  mixed  with  high  dew  point 
tars  and  ash,  eventually  gasifies  as  reflux  and  thermally  cracks  to  low  molecular  weight 
hydrocarbons  and  ash.  Any  remaining  organics  in  the  oil  ash  fully  burns  with  air  within  the 
burning  char  zone  at  temperatures  between  1 800  and  2200  °F.  Oil  ash  mixes  with  feedstock  ash, 
which  discharges  at  the  downhill  end  of  the  gasifier  and  falls  into  the  main  ash  bin. 


Figure  3-13.  Impingement  Scrubber  IS-106. 
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3.9  Condenser  Cooler 


Syngas  free  of  high  dew  point  tars,  exits  the  impingement  scrubber  saturated  at  temperature  TE- 
104.  The  normal  operating  temperature  of  the  syngas  at  TE-104  is  about  the  same  as  TE-102  and 
TE-103,  about  160  to  170  °F. 

Condenser  cooler  C-107  is  a  combined  syngas  condenser  and  hydraulic  cooler.  A  single  fan, 
driven  by  variable  speed  hydraulic  motor  M-4,  provides  cooling  air  to  both  the  syngas  condenser 
and  hydraulic  oil  cooler. 

The  syngas  enters  condenser  cooler  C-107  to  remove  moisture  by  reducing  the  dew  point 
temperature  by  removing  heat.  Syngas  mixed  with  liquid  condensate  discharge  from  the 
condenser.  Liquid  condensate  is  removed  from  the  syngas  using  condensate  separator  CS-108. 
The  condensate  water,  mixed  with  gasoline  /  diesel  range  organics  drains  from  CS-108  and 
accumulates  in  condensate  tank  CT-114.  The  condensate  tank  periodically  empties  into  quencher 
QC-104  (using  hand  valve  HV-105),  to  provide  sufficient  free  water  for  evaporative  cooling  and 
thermal  cracking  as  reflux. 

Hot  hydraulic  oil  returning  from  hydraulic  motors  drains  from  hydraulic  solenoid  bank  HS-214. 
Hot  hydraulic  oil  passes  through  hydraulic  cooler  C-107  and  cools  to  maintain  a  steady  state 
operating  temperature  of  125  to  135  °F  in  tank  HT-213.  A  thermostatically  controlled  hydraulic 
bypass  valve  (not  shown)  diverts  oil  from  entering  the  cooler  to  maintain  the  target  operating 
temperature  if  the  fan  is  operating  too  fast.  Cool  oil  exits  hydraulic  cooler  C-107  and  filters  to  10 
micron  using  hydraulic  filter  HF-225,  before  returning  to  hydraulic  oil  tank  HT-213. 

The  objective  is  to  vary  the  speed  of  the  fan  using  hydraulic  motor  M-4,  to  condense  the 
minimum  amount  of  liquid  required  for  quencher  QC-104.  The  remaining  moisture  present  in  the 
syngas  eventually  passes  through  the  engine  as  vapor.  Removing  excess  liquid  condensate,  by 
excessively  cooling  the  syngas  at  thermocouple  TE-105,  results  in  the  removal  of  gasoline  and 
diesel  range  organics.  Condensing  these  organics  can  make  the  condensate  water  highly 
flammable  and  lowers  the  energy  level  of  the  syngas.  Gasoline  and  diesel  range  organics  should 
remain  as  vapor  in  the  syngas  mixture. 

The  shared  fan  creates  operating  problems.  The  fan  must  operate  at  a  minimum  speed  to 
maintain  a  maximum  hydraulic  oil  temperature  of  135  °F.  In  most  cases,  this  excessively  cooled 
the  syngas,  providing  excess  condensate  which  had  to  be  drained  from  the  system.  Reversing  the 
fan  to  force  heat  from  the  hydraulic  oil  into  the  syngas  condenser  was  occasionally  necessary, 
especially  in  cold  weather. 
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Figure  3-14.  Condenser  Cooler  C-107  -  Hydraulic  Cooler  End  with  Hydraulic  Driven 

Cooling  Fan. 


Figure  3-15.  BASCO  Condensate  separator  CS-108. 


3.10  Polisher 

The  primary  purpose  of  the  polisher  is  to  remove  low  dew  point  tars  and  any  remaining 
particulates  from  the  syngas  before  fueling  the  engine.  Saturated  syngas  mixes  with  polishing 
liquid  at  the  gas  polisher  GP-109  intake.  The  polisher  liquid  is  a  mixture  of  ethylene  glycol, 
water,  and  gasoline  range  liquids. 

Gas  polisher  GP-109  mechanically  transfers  any  remaining  low  dew  point  tars  and  particulates 
into  the  polishing  liquid  by  high  momentum  exchange.  The  polishing  liquid  accelerates  using  an 
impeller  driven  by  hydraulic  motor  M-3.  The  mixture  of  syngas  and  polishing  liquid  exit  gas 
polisher  GP-109  and  enter  the  polisher  separator  PS-110,  where  the  liquid  separates  cyclonically 
from  the  syngas. 

Differential  pressure  transmitter  PDT-104  indicates  the  level  of  the  polishing  liquid  reservoir. 
Polishing  liquid  circulates  through  the  polishing  system  by  polisher  pump  PP-113.  This  pump  is 
synchronously  belt  driven  from  hydraulic  motor  M-3.  Polishing  liquid  exits  the  polisher 
separator  PS-110  and  enters  strainer  S-116,  which  contains  100  mesh  baskets.  S-116  baskets 
rarely  required  cleaning  (once  every  30  to  50  operating  days).  Check  valve  CV-3  prevents  the 
backflow  of  syngas  if  pump  PP-113  stops. 
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Heat  exchanger  HE- 115  uses  engine  coolant  to  heat  the  polishing  liquid  to  about  the  same 
temperature  as  TE-105.  HE- 115  regulates  the  temperature  of  the  polishing  liquid  to  avoid 
condensation  or  evaporation  to  maintain  a  constant  liquid  level  in  polisher  separator  PS- 110. 
Heating  the  polishing  liquid  allows  gasoline  range  organics  to  vaporize  into  the  syngas,  greatly 
increasing  the  heating  value.  Excess  condensation  in  PS- 110  occurs  when  the  temperature  of  the 
polishing  liquid  is  lower  than  TE-105.  In  this  case,  HE- 115  heats  the  polisher  liquid  to  a 
temperature  10  to  20  °F  higher  than  TE-105  to  evaporate  polishing  liquid  into  the  syngas  stream, 
lowering  the  liquid  level  in  PS- 110. 


The  polishing  liquid  constantly  regenerates  similar  to  the  quencher  liquid.  Excess  polishing 
liquid  drains  from  the  system  using  hand  valve  HV-6  and  flows  into  quencher  QC-104,  where  the 
liquid  naturally  fractions  and  cracks  into  additional  hydrocarbons  as  reflux. 


Figure  3-16.  Gas  Polisher  GP-109  Direct  Drive  by  Hydraulic  Motor  M-3. 


Figure  3-17.  Polisher  Separator  PS-110. 


3.11  Gas  Reheater 

Syngas  exits  polisher  separator  PS- 110  saturated  and  enters  the  gas  reheater  RH-111,  which  heats 
the  syngas  to  10  to  15  °F  above  the  saturation  dew  point  temperature  using  hot  engine  coolant. 
Dry  gas  at  a  relative  humidity  less  than  80%  exits  the  reheater  to  fuel  the  engine. 
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Figure  3-18.  Gas  Reheater  RH-111,  a  Fabricated  Heat  Exchanger. 

3.12  Flow  Orifice 

Flow  orifice  112  measures  the  mass  flow  of  syngas  using  thermocouple  TE-106,  differential 
pressure  transmitter  PDT-101,  and  downstream  static  pressure  PT-103.  The  automation  system 
constantly  varies  the  speed  of  positive  displacement  blower  PDB-105  to  insure  the  actual  flow  of 
syngas  measured  at  FO-112  remains  equal  to  the  required  set  point  flow.  Check  valve  CV-2 
serves  as  a  safety  non-return  valve  if  positive  displacement  blower  PDB-105  stops. 


Figure  3-19.  Flow  Orifice  FO-112. 


3.13  Syngas  Sampling  Port 

All  syngas  samples  were  taken  using  sampling  port  SP-120,  located  directly  downstream  of  the 
flow  orifice.  SP-120  was  used  to  fill  all  sample  bags  and  Summa  containers.  The  sample  train 
was  fabricated  of  stainless  steel  304.  The  piping  contained  a  drop  out  container  to  remove  any 
liquids  that  condense  when  sampling.  The  piping  was  purged  with  syngas  for  60  seconds  before 
filling  sampling  containers. 
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Figure  3-20.  Syngas  Sampling  Port  SP-120. 
3.14  Trailer  Interconnections 

The  following  connections  are  required  between  the  two  trailers: 

1.  1-1/4-in.  Hydraulic  supply  hose. 

2.  1-1/4-in.  Hydraulic  return  hose. 

3.  %-in.  Hydraulic  case  drain  hose. 

4.  2-in.  syngas  hose. 

5.  %-in.  Hot  engine  coolant  supply  hose. 

6.  %-in.  Cool  engine  coolant  return  hose. 

7.  4-in.  Insulated  diesel  exhaust  pipe. 

8.  24  VDC  power  supply  cable  from  engine  charging  system. 

9.  Ethernet  data  communication  cable. 


Figure  3-21.  Interconnections  between  Trailers. 

3.15  Flammability  Test  Flare 

Syngas  is  not  flared  during  startup  or  shut  down.  All  of  the  syngas  produced  passes  through  the 
diesel  engine.  Flare  FL-230  is  a  small  flare  cup  that  allows  the  momentary  testing  of  syngas 
flammability  during  startup  and  shut  down.  Hand  valve  HV-229  throttles  a  small  flow  of  syngas 
to  flare  FL-230,  from  the  main  syngas  flow  to  the  engine.  Testing  sustained  combustion  at  startup 
indicates  the  gas  is  of  sufficient  energy  to  provide  appreciable  liquid  fuel  savings.  The  loss  of 
combustion  permits  the  engine  to  shut  down  when  stopping  the  system. 
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Figure  3-22.  Syngas  Flammability  Test  Flare  FL-230. 

3.16  Syngas  Fueling  to  Engine 

Dry  syngas  enters  50pm  guard  filter  GF-231  to  remove  any  foreign  debris,  such  as  dirt  from 
handling  the  2-in.  syngas  hose  connection  when  connecting  the  two  trailers.  Diesel  engine  DG- 
220  is  a  considerable  distance  (about  30  feet)  from  gas  reheater  RH-111,  resulting  in  significant 
cooling  in  cold  weather  conditions.  The  piping  and  hose  act  as  a  heat  exchanger,  allowing  the 
syngas  to  drop  below  the  dew  point  and  causing  condensation.  GF-23 1  also  serves  as  a  moisture 
trap  to  capture  any  liquids  that  may  have  condensed  between  the  reheater  and  the  engine.  Future 
systems  should  locate  the  engine  adjacent  to  the  reheater  to  prevent  condensation  issues. 

Trap  TP-232  acts  as  a  final  guard  to  remove  any  remaining  liquid  from  the  syngas.  In  practice, 
very  little  water  accumulates  within  this  vessel  (2  tablespoons  per  day). 

Check  valve  CV-206  prevents  air  from  entering  the  system  in  the  event  positive  displacement 
blower  PDB-105  suddenly  stops  and  serves  as  a  flashback  preventer.  Engine  intake  filter  EIF- 
233  provides  filtered  aspiration  air  to  mix  with  raw  syngas  at  the  inlet  of  the  turbo  charger 
compressor. 

3.17  Diesel  Engine-Driven  Generator 

Diesel  engine-driven  generator  DG-220  drives  a  60  kW  synchronous  electric  generator  EG-221. 
The  generator  produces  3-phase  alternating  current  electrical  power  at  480  VAC  and  60  Hz 
frequency.  Power  meter  PM-215  monitors  the  voltage,  current,  frequency,  power  factor,  and 
power  generated.  Load  center  LC-216  consumes  the  electrical  power  generated  at  varying  loads 
set  by  the  operator. 
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Figure  3-23.  60kW  Diesel  Engine-Driven  Electric  Generator  DG-220. 


Figure  3-24.  Three-Phase  Digital  Power  Meter  PM-215. 
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Figure  3-25.  Load  Center  LC-216. 


3.18  Fuel  Consumption  Measurement 


Syngas  fueling  reduces  liquid  fuel  consumption.  Liquid  fuel  usage  monitoring  system  LFM-219 
volumetrically  monitors  the  amount  of  liquid  fuel  being  consumed  by  the  engine.  Under  normal 
conditions,  liquid  fuel  (2-24)  flows  out  of  the  main  fuel  tank  and  flows  (2-20)  to  the  engine  fuel 
injection  system.  The  engine  uses  an  open  fuel  circuit  allowing  unused  fuel  (2-21)  to  return  to  the 
main  fuel  tank  MFT-218  (2-25). 

A  60  second  duration  “Clip  test”  is  used  to  measure  the  volumetric  consumption  of  liquid  fuel 
using  the  following  procedure: 

1.  Isolate  main  fuel  tank  MFT-218  by  simultaneously  closing  hand  valves  HV-207  and  HV-211. 

2.  Open  hand  valve  HV-209  to  fill  the  fuel  sight  glass  using  auxiliary  fuel  tank  AFT-217.  Close 
HV-209  when  the  fuel  glass  is  adequately  full. 

3.  All  of  the  liquid  fuel  entering  the  engine  withdraws  from  the  fuel  sight  glass.  The  volumetric 
flow  of  fuel  entering  the  engine  (2-22)  is  measured  over  a  60  second  duration  using  a  dry 
erase  marker. 

4.  The  calculated  volumetric  flow  rate  of  fuel  into  the  engine  is  the  product  of  the  cross 
sectional  area  of  the  sight  glass  and  the  drop  in  fuel  over  a  60  second  period. 
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Figure  3-26.  Liquid  Fuel  Usage  Monitoring  System  LFM-219. 

3.19  Hydraulic  Power  System 

The  gasification  system  is  mechanically  driven  by  hydraulic  powered  components.  The  engine  is 
equipped  with  a  mechanical  power  take  off  that  is  separate  from  the  crankshaft,  which  drives 
constant  displacement  hydraulic  gear  pump  GP-235.  A  low  pressure  (<  1800  psi)  and  constant 
flow  system  was  selected  due  to  safety,  simplicity,  and  economics. 

Hydraulic  oil  from  tank  HT-213  provides  suction  flow  to  the  gear  pump.  A  heater  was  added  to 
tank  HT-213  to  prevent  foaming  when  the  oil  temperature  is  less  than  50  °F.  Pressurized  oil  at  1700 
psi  flows  from  the  generator  trailer  to  the  gasification  trailer.  Hydraulic  solenoid  bank  HS-121  uses 
dual  coil  three-position  closed  center  hydraulic  valves  to  control  each  hydraulic  motor  on  the 
gasification  trailer.  Blower  PDB-105  uses  proportional  hydraulic  control  valve  downstream  of  the 
solenoid  to  vary  shaft  speed.  Block  mounted  relief  valves  regulate  the  maximum  system  pressure  at 
1700  psi  by  allowing  unused  oil  to  return  to  hydraulic  oil  tank  HT-213. 

Low  pressure  oil  exits  HS-214  at  about  25  psi  and  flows  to  hydraulic  cooler  C-107.  A  thermostatic 
control  valve  set  at  130  °F  (not  shown)  allows  cool  oil  to  bypass  the  cooler.  This  valve  uses  a 
thermal  element  to  open,  forcing  hot  hydraulic  oil  (over  130  °F)  to  flow  through  cooler  C-107. 

Cool  oil  exits  cooler  C-107,  flows  to  the  generator  trailer,  filter  HF-225,  and  tank  HT-213. 
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Figure  3-27.  Gear  Pump  GP-235  Mounted  to  Engine  Power  Take  off. 

3.20  Engine  Exhaust  System 

Engine  exhaust  from  the  outlet  of  the  turbo  charger  expander  flows  into  exhaust  catalytic 
converter  ECC-234.  Thermocouple  TE-202  indicates  the  exhaust  temperature  at  the  inlet  of 
converter  ECC-234.  This  temperature  varies  from  900  to  1300  °F,  depending  on  the  gaseous 
fueling  rate  and  engine  load.  ECC-234  is  an  after-market  platinum  based  catalytic  converter, 
which  burns  remaining  hydrocarbons  in  the  exhaust  stream. 

Engine  exhaust  exits  converter  ECC-234  and  flows  through  an  insulated  4-in.  diameter  pipe  that 
interconnects  the  generator  trailer  to  the  gasification  trailer.  The  onsite  diesel  exhaust  analyzer 
was  connected  directly  to  diesel  exhaust  sampling  point,  located  on  the  gasification  trailer. 
Summa  canisters  were  filled  using  diesel  exhaust  sampling  point  SP-237  for  off-site  analysis  by 
Wadsworth  Labs.  The  sample  location  was  directly  adjacent  to  the  generator,  24  in.  downstream 
of  the  discharge  port  of  ECC-234,  before  muffler  entrance.  The  Summa  containers  were  certified 
cleaned  and  pre-evacuated  to  perfect  vacuum  before  sampling.  The  stainless  steel  sampling  lines 
were  allowed  to  thermally  stabilize  and  purge  before  filling.  An  inline  particulate  filter  was  not 
used,  allowing  diesel  particulate  matter  to  freely  enter  the  Summa  container. 

Hot  diesel  exhaust,  at  approximately  800  °F  flows  into  the  annulus  between  the  insulated 
stationary  outer  shell  and  the  rotating  inner  shell  at  the  downhill  end  of  the  gasifier.  The  rotating 
shell  absorbs  exhaust  heat,  which  is  primarily  used  to  dry  the  feedstock  within  the  reactor.  Cool 
diesel  exhaust  discharges  to  atmosphere  through  the  nozzle  located  at  the  uphill  location  on 
reactor  RG-103.  Thermocouple  TE-111  indicates  the  diesel  exhaust  temperature,  which  is 
normally  less  than  450  °F. 
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Figure  3-28.  Catalytic  Converter  ECC-234  Mounted  Directly  to  Turbo  Expansion  Turbine 

Outlet. 


Figure  3-29.  Diesel  Exhaust  Muffler  and  Pipe;  Stainless  Steel  Exhaust  Sampling  Point  SP- 

237. 


3.21  Automation  System 

The  system  was  controlled  by  an  Allen  Bradley  Micrologix  1600  programmable  logic  controller 
(PLC)  and  a  Panel  View  Plus  1000  color  touch  screen  located  in  a  NEMA  4  electrical  enclosure 
mounted  on  the  gasifier  trailer.  Rockwell  Automation  Factory  Talk  software  was  used  as  a 
Supervisory  Control  And  Data  Acquisition  (SCAD A)  system  for  data  logging  and  collection. 
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A  separate  control  panel  was  mounted  on  the  generator  trailer.  This  panel  contained  an  Allen 
Bradley  Micrologix  1100  programmable  logic  controller  that  communicated  data  with  the 
gasifier  PLC  by  Ethernet. 

The  system  was  operated  remotely  from  a  control  room  located  within  the  Center  for 
Environmental  Science  and  Technology  using  the  Factory  Talk  SCADA  software  running  on  a 
laptop  computer.  A  wireless  Ethernet  router  that  is  located  within  the  generator  trailer  control 
panel  was  used  to  provide  a  wireless  link  between  the  gasifier  control  system  and  the  control 
room. 

All  of  the  electrical  components  on  the  system  and  the  entire  automation  system  operate  on  24 
volts  DC.  Each  trailer  is  powered  by  a  12  YDC  to  24  VDC  step  up  power  converter  located  on 
the  generator  trailer  to  provide  regulated  24  VDC  power.  The  entire  system  is  powered  using  the 
12  VDC  charging  system  and  alternator  mounted  on  the  generator  engine. 


Figure  3-30.  Main  System  Control  Enclosure  with  Color  Touch  Screen  Mounted  on 

Gasifier  Trailer. 
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4.  Summary  of  Analytical  Data  and  System  Operation 

4.1  Overview 

Gasification  testing  on  six  different  feedstock  mixes  that  are  representative  of  wastes 
encountered  on  forward  operating  bases  was  completed  successfully.  The  system  converted  all  of 
these  waste  mixes  into  usable  electricity  at  a  significant  net  energy  gain. 

A  60  kW  diesel  engine-driven  generator  operated  at  approximately  66%  to  75%  crankshaft  load 
for  244  hours  operating  on  syngas  derived  from  the  six  SERDP  waste  mixes.  The  average  liquid 
diesel  fuel  savings  during  the  majority  of  these  tests  varied  between  50  and  65%,  with  81%  being 
the  maximum  savings  measured. 

The  engine  operated  a  total  of  472  hours  on  various  waste  derived  syngas.  Engine  disassembly 
and  inspection  commenced  at  the  conclusion  of  hot  testing.  The  engine  was  disassembled, 
inspected,  and  reassembled  to  factory  rebuilt  specifications.  No  internal  wear,  loss  of 
compression,  or  cylinder  damage  occurred  due  to  operating  on  waste  derived  syngas. 

The  rotary  gasification  system  has  numerous  unique  advantages  when  compared  to  other  WTE 
technologies,  including  small  size,  reliability,  simplicity,  and  safety.  The  exhaust  emissions  when 
operating  dual  fueled  are  significantly  lower  than  when  operating  on  100%  liquid  diesel  fuel. 

4.2  Safety 

A  significant  advantage  of  the  IIFPRG  system  is  safety.  A  key  design  philosophy  was  simplicity 
and  operator  safety. 

A  significant  finding  from  the  research  was  the  natural  production  of  pyrolysis  oil  within  the 
rotary  gasifier  dramatically  improves  overall  safety  of  the  system.  Various  changes  to  the  system 
were  required  to  handle  the  pyrolysis  oil  production  and  reformation.  These  changes  resulted  in 
the  highest  level  of  safety  possible  from  any  gasification  system. 

The  production  of  free  hydrogen  can  be  very  dangerous.  Hydrogen  has  a  high  flame  propagation 
speed,  which  greatly  increases  the  risk  of  violent  explosions  within  process  vessels  by  direct  ignition 
by  a  flaming  ember  or  by  flashback,  where  the  combustion  of  syngas  initiates  at  the  engine  and 
travels  backwards  through  the  scrubbing  system  towards  the  gasifier.  The  rate  of  combustion  during 
flashback  is  so  violent,  the  flame  within  the  pipe  acts  as  a  jet  pump,  drawing  air  by  Venturi  action 
back  into  the  scrubbing  system  and  providing  sufficient  oxygen  for  a  violent  explosion. 

The  overall  design  of  the  system  effectively  addresses  flashback  by  various  mechanical  design 
features  and  by  intentionally  preventing  the  production  of  free  hydrogen.  The  gasifier  design 
forces  free  hydrogen  to  react  and  reform  into  less  volatile  hydrocarbons,  which  evaporate  into 
the  syngas  stream  as  gasoline  and  diesel  range  liquids. 
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The  system  implements  the  following  safety  features: 

1.  The  rotary  gasifier  operates  at  slightly  negative  pressure. 

2.  The  gasifier  vessel  is  continuously  welded  and  does  not  require  any  mechanical  seals  to 
prevent  air  from  leaking  into  the  system. 

3.  The  syngas  piping  and  scrubbing  system  is  continuously  welded  with  minimal  joints,  limiting 
the  risk  of  leaks  in  the  system. 

4.  The  scrubbing  system  can  be  hermetically  sealed,  preventing  the  leakage  of  gas  and  liquids 
to  atmosphere  and  preventing  human  exposure. 

5.  Syngas  must  be  bubbled  through  a  bed  of  liquid  pyrolysis  oil. 

6.  Immediately  extinguishes  any  flaming  embers  entrained  with  the  syngas. 

7.  Acts  as  a  liquid  flame  stop  if  flashback  occurs. 

8.  The  amount  of  free  hydrogen  produced  by  the  system  is  very  low  compared  to  other  gasification 
technologies.  Free  hydrogen  reforms  into  less  volatile  hydrocarbon  gases  and  vapors. 

9.  Unreacted  feedstock  moisture  causes  the  syngas  to  dilute  with  water  vapor,  which  greatly 
reduces  gas  volatility  with  virtually  no  effect  on  engine  performance. 

10.  Volume  in  process  vessels  are  kept  to  a  minimum  and  are  designed  with  stirring  velocities  to 
prevent  oxygen  accumulation. 

11.  Gas  residence  time  in  entire  system  from  gas  production  to  engine  combustion  is  less  than 
500  milliseconds.  Gas  is  not  stored  and  is  immediately  consumed. 

12.  The  reactor  operates  at  very  low  internal  temperatures  (less  than  350  °F)  preventing  auto¬ 
ignition  at  the  point  where  feedstock  enters  the  gasifier. 

13.  The  gasifier  design  prevents  air  from  entering  the  system  during  an  unexpected  loss  of 
aspiration  due  to  a  mechanical  failure.  Syngas  flows  backwards  and  gently  combusts  at  the 
ash  withdrawal  point  until  aspiration  is  restored  or  the  system  cools. 

14.  Able  to  automatically  adjust  gas  production  to  demand  over  a  wide  range  of  flows,  providing 
a  dramatic  turn  down  ratio. 

15.  Gasifier  naturally  regulates  the  flow  of  aspiration  air  into  the  reactor  based  on  thermal 
demands,  which  stops  oxygen  from  entering  the  system  at  all  times,  preventing  the  need  for 
the  automation  system  to  regulate  the  flow  of  blowing  air  to  maintain  safe  oxygen  levels 
during  upset  conditions. 

16.  Syngas  is  fed  into  the  engine  from  startup  through  shut  down.  A  combustion  flare  is  not 
required  or  used. 

4.3  Waste  Mixes  Used  in  Testing 

Multiple  field  waste  studies  have  been  conducted  by  DoD  agencies.  Six  synthetic  mixes  that 

either  closely  represent  the  actual  waste  content  observed  or  are  of  significant  military  interest 

for  disposal  were  developed  for  prototype  testing  as  follows: 

1.  Standard  long  term  mix  consisting  of  15%  (by  weight)  corrugated  cardboard  (OCC),  15% 
office,  news,  and  mixed  clean  paper,  6%  HDPE  plastic,  6%  PET  plastic,  6%  PP  plastic,  20% 
wet  food  waste,  24%  wood  waste,  4%  inerts  (metals,  glass,  stones,  soils),  and  4%  textiles 
(polyester  and  cotton). 

a.  The  moisture  content  of  the  mix  is  28%  (wet  basis). 

b.  The  HHV  (dry  basis)  of  the  mix  is  9559  BTU/lb. 
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c.  Proximate  analysis  of  the  mix  (dry  basis)  is  80.3%  VM,  10.0%  ash,  9.6%  FC. 

2.  50%  Plastics  consisting  of  15%  HDPE  plastic,  15%  PET  plastic,  15%  PP  plastic,  20%  wet 
food  waste,  15%  wood  waste,  and  20%  chopped  rubber  (mostly  sequencing  batch  reactor 
[SBR]). 

a.  The  moisture  content  of  the  mix  is  21.7%  (wet  basis). 

b.  The  HHV  (dry  basis)  of  the  mix  is  13787  BTU/lb. 

c.  Proximate  analysis  of  the  mix  (dry  basis)  is  80.3%  VM,  10.0%  ash,  9.6%  FC. 

3.  33%  Petroleum,  Oil,  Lubricants  (POL)  consisting  of  15%  corrugated  cardboard  (OCC), 
5%  office,  news,  and  mixed  clean  paper,  15%  wet  food  waste,  20%  wood  waste,  2%  textiles 
(polyester  and  cotton),  and  10%  chopped  rubber  (mostly  SBR). 

a.  The  moisture  content  of  the  mix  is  18.3%  (wet  basis). 

b.  The  HHV  (dry  basis)  of  the  mix  is  12080  BTU/lb. 

c.  Proximate  analysis  of  the  mix  (dry  basis)  is  84.3%  VM,  5.4%  ash,  10.1%  FC. 

4.  50%  Food  consisting  of  20%  corrugated  cardboard  (OCC),  15%  office,  news,  and  mixed 
clean  paper,  3%  HDPE  plastic,  3%  PET  plastic,  3%  PP  plastic,  50%  wet  food  waste,  5% 
wood  waste,  and  1%  inerts  (metals,  glass,  stones,  soils). 

a.  The  moisture  content  of  the  mix  is  44.3%  (wet  basis). 

b.  The  HHV  (dry  basis)  of  the  mix  is  8264  BTU/lb. 

c.  Proximate  analysis  of  the  mix  (dry  basis)  is  80.3%  VM,  10.0%  ash,  9.6%  FC. 

5.  100%  Construction  consisting  of  15%  corrugated  cardboard  (OCC),  5%  office,  news,  and 
mixed  clean  paper,  2%  HDPE  plastic,  2%  PET  plastic,  2%  PP  plastic,  10%  wet  food  waste, 
50%  wood  waste,  and  14%  inerts  (metals,  glass,  stones,  soils). 

a.  The  moisture  content  of  the  mix  is  29.2%  (wet  basis). 

b.  The  HHV  (dry  basis)  of  the  mix  is  7095  BTU/lb. 

c.  Proximate  analysis  of  the  mix  (dry  basis)  is  65.3%  VM,  23.5%  ash,  10.6%  FC. 

6.  40%  Tires  consisting  of  8%  (by  wt.)  corrugated  cardboard  (OCC),  8%  office,  news,  and 
mixed  clean  paper,  5%  HDPE  plastic,  5%  PET  plastic,  5%  HIPS  (high  index  polystyrene) 
plastic,  8%  wet  food  waste,  7%  wood  waste,  5%  inerts  (metals,  glass,  stones,  soils),  5% 
textiles  (polyester  and  cotton),  and  40%  chopped  rubber  (mostly  SBR). 

a.  The  moisture  content  of  the  mix  is  14.8%  (wet  basis). 

b.  The  HHV  (dry  basis)  of  the  mix  is  10374  BTU/lb. 

c.  Proximate  analysis  of  the  mix  (dry  basis)  is  67.3%  VM,  17.2%  ash,  15.7%  FC. 

4.4  Syngas  Chemistry 

The  IIFPRG  reactor  was  originally  to  produce  synthetic  gas  chemistry  similar  to  updraft 
gasifiers.  The  percent  volume  of  each  component  gas  was  expected  to  vary  between  the  low 
energy  and  the  high  energy  chemistry  shown  in  Table  4-1. 

The  expected  HHV  of  the  gas  was  between  81  and  144  BTU  per  standard  cubic  foot  (BTU/scf). 
Syngas  of  similar  chemistry  marginally  sustains  combustion  (with  significant  flame  separation) 
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at  a  HHV  greater  than  110  BTU/scf  in  an  open  burn  cup.  A  HHV  greater  than  140  BTU/scf  is 
required  for  reliable  sustained  combustion.  The  projected  syngas  mixture  was  to  have  marginal 
flammability  sufficient  to  co-fuel  a  diesel  engine. 

The  intent  of  gasification  is  to  devolatilize  solid  and  liquid  feedstock  using  thermal  energy  to  the 
lowest  molecular  weight  component  gases  possible,  which  are  primarily  hydrogen,  carbon 
monoxide,  and  a  small  amount  of  methane  gases.  The  chemical  equilibrium  of  these  reactions  is 
well  established  and  understood.  As  shown  in  Table  4-1,  the  energy  content  (HHV)  of  pure 
hydrogen  and  carbon  monoxide  gas  are  similar  (326  and  323  BTU/scf),  which  is  about  l/3rd  the 
energy  content  of  natural  gas. 

A  mixture  of  fixed  carbon  and  ash  remain  after  the  feedstock  is  fully  devolatilized.  The  IIFPRG 
reactor  uses  flaming  pyrolysis,  which  burns  the  remaining  fixed  carbon  with  air  to  provide  the 
heat  necessary  to  sustain  the  thermochemical  reaction.  The  combustion  of  fixed  carbon  dilutes 
the  syngas  with  carbon  dioxide  and  nitrogen,  which  are  inert  and  contribute  no  energy  value. 

The  traditional  syngas  mixture  consists  of  hydrogen,  carbon  monoxide,  carbon  dioxide,  nitrogen, 
and  a  small  amount  of  methane.  The  design  of  the  IIFPRG  reactor  is  to  handle  exceptionally  wet 
feedstocks  by  preventing  the  highly  endothermic  water-gas  reaction,  which  converts  water  into 
additional  hydrogen  and  carbon  monoxide  gases.  The  design  prevents  the  water  shift  reaction, 
which  converts  water  and  carbon  monoxide  to  additional  hydrogen  and  carbon  dioxide.  The 
reactor  design  limits  hydrogen  production  to  less  than  9%  by  volume  in  the  syngas  mixture, 
primarily  to  conserve  the  highly  endothermic  process  of  converting  water  to  hydrogen  gas. 


Table  4-1.  Expected  Syngas  Chemistry. 


HHV 

Low  Energy 

Component 

High  Energy 

Component 

Component 

BTU/scf 

%  Volume 

BTU/scf 

%  Volume 

BTU/scf 

Hydrogen 

326 

5% 

16.3 

10% 

32.6 

Carbon  Monoxide 

323 

17% 

54.91 

25% 

80.75 

Methane 

1011 

1% 

10.11 

3% 

30.33 

Carbon  Dioxide 

0 

9% 

0 

15% 

0 

Nitrogen 

0 

68% 

V 

0 

47% 

0 

HHV  Total  =  81 

HHVTotal  =  144 

4.5  Unexpected  Performance  and  Results  Regarding  Pyrolysis  Oil 

Before  the  interim  report  issued  in  March  2014,  the  IIFPRG  gasifier  was  successfully  tested  on 
various  cafeteria  waste,  wood  chips,  and  biomass,  which  produced  small  quantities  of  liquid 
“biocrude”  pyrolysis  oil  that  condensed  out  of  the  gas  and  accumulated  at  dry  points  in  the  gas 
cleanup  system.  The  production  rate  of  biocrude  oil  was  relatively  low  (1  to  2  gallons  per  hour) 
and  was  difficult  to  measure  due  to  the  design  of  the  gas  cleanup  system.  Excess  oil  was  drained 
from  the  system  at  the  conclusion  of  testing  each  day. 

Testing  on  various  SERDP  waste  mixes  commenced  during  the  summer  of  2014.  Gasifying 
representative  Forward  Operating  Base  (FOB)  waste  mixes  containing  paper,  cardboard,  plastic, 
rubber,  textiles,  and  POL  greatly  increased  the  production  of  pyrolysis  oil  to  amounts  that  were  4 
to  6  times  greater  than  previous  observations.  This  event  dramatically  changed  the  entire 
progression  of  this  project. 
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Various  attempts  to  adjust  process  conditions  to  reduce  oil  generation  failed  (temperatures,  flows, 
feeding  methods,  rotational  speed,  etc.).  As  a  next  step,  multiple  mechanical  changes  to  the 
internals  of  the  gasifier  were  also  tested.  Trials  were  unsuccessful  and  the  gasifier  did  not 
produce  flammable  gas  due  to  uncontrolled  combustion  of  gas  within  the  reactor  when 
attempting  to  crack  the  oil  into  synthetic  gas  at  higher  temperatures. 

4.5.1  Research  on  External  Cracking  Methods 

Various  methods  were  considered  to  crack  the  pyrolysis  oil  and  tars  after  the  syngas  exited  the 
reactor.  The  following  methods  were  investigated: 

1.  Use  plasma  or  carbon  element  electric  arc  to  heat  the  mixture  of  syngas,  oil  vapor,  and  steam 
to  a  temperature  of  2200  °F  for  at  least  10  milliseconds  retention  on  a  platinum  catalyst.  The 
energy  just  to  raise  the  temperature  of  the  syngas  mixture  to  the  reaction  temperature  is  over 
200,000  BTU/hr.  The  amount  of  thermal  energy  just  to  heat  the  mixture  will  require  60  kW 
of  electricity,  which  is  all  of  the  power  generated,  making  an  electrical  powered  cracking 
concept  a  net  energy  loss. 

2.  Energy  recovery  from  exothermic  cracking  (partially  burning  on  a  catalyst)  would  be  nearly 
impossible  from  a  practical  standpoint  due  to  the  lack  of  heat  exchanger  survival  at  the 
required  operating  temperatures  and  fouling. 

3.  Cracking  the  oil  on  a  red-hot  bed  of  burning  carbon  fueled  by  coal  or  coke.  Researchers 
determined  about  25  to  50  pounds  per  hour  of  coal  or  coke  is  required  to  sustain  this  reaction, 
since  significant  thermal  energy  is  required  for  cracking  the  steam  mixed  with  the  syngas 
(not  possible  to  prevent  the  water-gas  and  water  shift  reactions).  This  option  has  numerous 
safety  issues,  greatly  increases  complexity,  significantly  reduces  the  energy  level  of  the 
syngas,  and  was  determined  not  practical  for  use  on  FOB’s. 

Researchers  at  SUNY  Cobleskill  decided  the  best  way  to  thermodynamically  crack  the  pyrolysis 
oil  would  be  to  separate  the  liquids  from  the  syngas  and  then  use  the  burning  char  layer  within 
the  reactor  for  thermal  cracking  by  pumping  the  liquids  back  into  the  reactor  as  reflux. 

4.5.2  Development  of  Reflux  Concept 

The  gasifier  operates  on  the  concept  of  “tumbling  line  flash  gasification”,  where  cold  wet 
feedstock  directly  contacts  the  burning  layer  of  red-hot  char  on  a  narrow  line  within  the  reactor. 
The  temperature  gradient  is  in  excess  of  1300  °F  over  a  distance  the  length  of  which  is  less  than 
2-in.  Feedstock  devolatilizes  by  “flash  pyrolysis”  at  a  small  interface  area  within  the  reactor. 

Flash  pyrolysis  is  well  understood  in  other  gasification  technologies  and  is  commonly  used  to 
generate  high  amounts  of  liquid  pyrolysis  oil.  Researchers  at  SUNY  Cobleskill  eventually 
accepted  the  fact  that  it  would  be  impossible  to  stop  the  production  of  liquid  pyrolysis  oil  and  it 
is  not  practical  to  crack  these  liquids  external  to  the  reactor. 

The  amount  of  oil  production  created  numerous  problems  and  serious  safety  concerns  with  the 
original  scrubbing  system  that  had  to  be  resolved  before  further  testing  could  occur.  Safety  issues 
included  the  elimination  of  the  dust  cyclone  and  numerous  vessels  with  large  volume,  which 
could  allow  air  to  leak  into  the  system  and  oxygen  to  accumulate  in  dead  spaces.  The  original 


38 


scrubbing  system  also  used  waste  crankcase  oil  as  the  scrubbing  liquid,  which  quickly  diluted 
with  pyrolysis  oil. 

The  quantity  of  pyrolysis  oil  produced  required  consistent  draining  from  the  system  during 
operation  and  became  a  liquid  waste  disposal  problem.  A  5-hour  test  run  could  easily  produce  30 
to  40  gallons  of  pyrolysis  oil,  quickly  filling  55  gallon  storage  drums.  Researchers  felt  that  the 
only  way  to  complete  the  SERDP  run  testing  was  to  develop  a  way  to  re-gasify  the  high 
quantities  of  pyrolysis  oil  as  an  effective  means  of  disposal. 

The  pyrolysis  oil  was  originally  viewed  as  a  problem,  but  was  quickly  found  to  be  an  asset  if  it 
could  be  used  scrub  the  gas  of  tars  and  particulates,  and  then  meter  the  “dirty”  oil  back  into  the 
reactor  as  reflux  for  disposal  by  re-gasification  within  the  2200  °F  burning  carbon  layer.  The 
implementation  of  this  concept  required  major  modifications  to  both  the  reactor  and  the  entire 
scrubbing  system,  but  dramatically  improved  the  entire  performance  of  the  system  while 
enhancing  simplicity  and  optimizing  safety. 

Significant  research  was  required  to  modify  the  reactor  and  develop  a  scrubbing  system  that 
could  work  reliably  using  the  pyrolysis  oil  created  by  the  reactor  as  the  scrubbing  liquid.  This 
work  was  completed  throughout  2014. 

Numerous  advantages  to  this  concept  quickly  became  apparent  to  researchers  as  follows: 

1.  The  scrubbing  system  removes  tars  and  particulates  from  the  syngas  and  forces  contaminates 
into  the  pyrolysis  oil. 

2.  Pumping  pyrolysis  oil  back  into  the  reactor  as  reflux  dramatically  improves  the  energy  value 
of  the  synthetic  fuel  gas  (by  a  factor  of  five),  which  is  significantly  different  than  traditional 
syngas  from  gasification. 

3.  Dial-in  energy  value  possible.  The  pumping  rate  directly  affects  the  heating  value  of  the 
syngas  mixture.  The  heating  value  of  the  gas  dramatically  changes  when  the  operator  adjusts 
the  speed  of  the  reflux  pump. 

4.  Particulates  in  the  pyrolysis  oil  separate  within  the  reactor  and  discharge  with  the  normal 
feedstock  ash. 

5.  Removing  moisture  by  thermally  cooling  syngas  also  condenses  significant  amounts  of 
gasoline  and  diesel  range  liquids.  These  compounds  crack  within  the  gasifier  by  mixing 
condensate  with  the  reflux  flow. 

6.  Unreacted  oil  naturally  oxidizes  near  the  air  entry,  greatly  increasing  the  thermal  energy 
within  the  reactor. 

7.  Significant  improvement  in  overall  system  safety  and  reliability. 

8.  Ease  of  operation.  The  reactor  gravitates  to  a  natural  thermal  operating  point  where  the 
aspiration  air  self- varies  based  on  equilibrium  energy  of  the  chemical  reactions,  without  the 
need  of  automation  and  controls. 

Another  observation  after  the  pyro  oil  was  added  back  to  the  gasifier  was  a  dramatic  reduction  in 
liquid  diesel  fuel  consumptions  at  lower  gas  flows,  indicating  a  much  greater  energy  value  within 
the  syngas; 
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4.5.3  Additional  Gaseous  Hydrocarbons 


The  above  observations  indicate  there  are  additional  flammable  hydrocarbons  within  the  syngas 
contributing  to  the  excess  energy.  Researchers  initially  felt  these  hydrocarbons  were  limited  to 
the  gaseous  C2,  C3,  and  C4  family  of  organics  (as  is  the  case  with  downdraft  gasification).  The 
GC  located  at  SUNY  Cobleskill  was  calibrated  during  the  summer  and  fall  of  2014  to  indicate 
C2  through  C4  organics,  but  tests  continued  to  indicate  the  GC  analysis  was  missing  significant 
hydrocarbons  that  were  contributing  to  the  energy  level  of  the  gas.  In  many  cases,  the  energy 
level  predicted  by  the  GC  chemistry  was  under-predicted  by  over  100%  when  compared  to  the 
combustion  based  gas  analyzer. 

The  combustion  based  analyzer  predicted  wet  gas  energy  values  in  excess  of  280  BTU/scf,  when 
the  GC  predicted  a  dry  energy  content  of  130  BTU/scf.  The  combustion  based  analyzer  was  very 
close  to  the  thermodynamic  energy  balance  around  the  engine,  further  raising  the  suspicion  of 
additional  C5+  hydrocarbon  vapors  within  the  syngas. 

In  the  fall  of  2014,  it  was  decided  to  do  further  analysis  of  both  syngas  and  diesel  exhaust 
samples  to  the  New  York  State  Dept,  of  Health,  Wadsworth  Labs.  This  lab  has  very  extensive 
capabilities,  and  can  provide  a  full  organic  range  analysis. 

4.5.4  Vapor  Phase  Organics 

Organic  psychrometric  analysis  indicates  a  significant  amount  of  liquid  organics  can  evaporate 
into  the  syngas  mixture  in  the  form  of  organic  humidity,  similar  to  how  gasoline  vapors 
evaporate  into  air  at  the  intake  of  a  spark  ignition  internal  combustion  engine.  The  ability  of  the 
liquids  to  evaporate  into  the  gas  depends  on  the  molecular  weight  and  vapor  pressure  of  the 
liquid,  as  well  as  the  temperature  of  the  syngas.  Analytical  analysis  indicated  significant  amounts 
of  C5  through  C9+  organic  liquids  can  evaporate  into  the  gas,  contributing  to  the  energy  value  of 
the  gas  mixture. 

4.6  Process  Description  Used  for  Waste  Mix  Testing 

Rotary  reactor  RG-103  fully  dries  and  devolatilizes  each  feedstock  mix  using  thermal  energy 
from  diesel  engine  exhaust  (indirect  heat  transfer)  and  from  burning  the  remaining  fixed  carbon 
in  the  feedstock  using  air.  Feedstock  moisture  flashes  to  superheated  steam  that  mixes  with  the 
syngas  before  exiting  the  reactor.  Condenser  C-107  removes  the  majority  of  moisture  from  the 
syngas  before  sampling  point  SP-120  using  condensate  separator  CS-108,  but  the  condensate 
obtained  during  early  tests  (Jan/Feb  2015)  was  highly  flammable  (similar  to  gasoline).  All 
subsequent  tests  after  Feb.  2015  operate  with  the  lowest  possible  condenser  fan  speed  (hydraulic 
motor  M-4)  to  avoid  producing  excessive  condensate  while  providing  adequate  cooling  to  the 
hydraulic  system.  Excess  condensate  was  transferred  to  quencher  QC-104.  Heat  from  the  engine 
cooling  system  was  added  to  polisher  GP-109  liquid  using  heat  exchanger  HE- 115  to  obtain  an 
equilibrium  liquid  level  in  the  polisher  separator  PS- 110  (no  condensation  or  evaporation). 
Excess  condensate  was  drained  from  condensate  tank  CT-114  into  a  wastewater  drum  only  when 
temperature  conditions  could  not  be  maintained  to  evaporate  all  condensate  produced  due  to 
weather  conditions  or  equipment  limitations.  The  objective  for  each  test  was  to  evaporate  all  of 
the  condensate  liquid  into  the  syngas,  producing  a  wet  gas  and  recovering  the  energy  value  of 
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any  organics  mixed  in  the  liquids.  The  resulting  moisture  content  in  the  syngas  at  the  sampling 
point  was  less  than  15%  by  mass  for  all  tests. 


The  reactor  flash  gasifies  feedstock,  which  creates  significant  amounts  of  pyrolysis  oil.  The 
production  of  oil  varies  based  on  the  feedstock  and  was  in  excess  of  25%  of  the  thermal  energy 
in  the  unreacted  feedstock.  Oil  aerosols  mixed  with  the  syngas  condense  into  a  liquid  within 
quencher  vessel  QC-104,  which  scrubs  the  gas  of  high  dew  point  tars  at  an  equilibrium 
temperature  of  165  °F.  The  quencher  naturally  operates  consistently  at  165  °F  by  evaporative 
cooling  due  to  the  presence  of  steam  and  water  mixed  in  the  pyrolysis  oil. 

Variable  speed  reflux  metering  pump  MP-117  regulates  the  flow  of  reflux,  which  is  a  mixture  of 
oil  and  condensate  from  quencher  vessel  QC-104  and  into  the  reaction  zone  within  the  gasifier 
RG-103.  The  speed  of  the  pump  was  manually  set  by  the  operator  during  each  test  to  maintain  a 
constant  level  within  the  quencher  vessel  QC-104.  Condensate  mixed  with  pyrolysis  oil  thermo- 
chemically  cracks  within  the  reactor  into  lighter  organics  (Cl 2  or  less)  at  temperatures 
approaching  2200  °F.  The  reflux  mixture  continually  circulates  and  cracks  until  the  combination 
of  molecular  weight  and  vapor  pressure  allow  these  organics  to  fully  evaporate  and  leave  the 
process  as  vapor  with  the  syngas.  Reflux  pump  MP-117  was  adjusted  each  time  feedstock  was 
added  to  maintain  a  consistent  liquid  level  in  quencher  QC-104  for  the  test  duration  tests. 

Feedstock  devolatilizes  to  fixed  carbon  within  the  reactor.  Air  enters  the  bottom  of  the  reactor  to 
burn  this  fixed  carbon  fully  to  ash.  The  combustion  products  (mostly  carbon  dioxide  and 
nitrogen)  mix  with  the  syngas  and  exit  the  reactor.  The  reactor  operated  naturally  aspirated  on  air 
for  all  tests. 

Low  dew  point  tars  are  removed  downstream  of  condenser  C-107  by  polisher  GP-109.  The 
polisher  uses  a  mixture  of  ethylene  glycol  and  water  at  high  momentum  exchange  to  scrub  the 
gas.  The  temperature  of  the  polisher  liquid  was  manually  adjusted  by  the  operator  to  maintain  the 
same  temperature  or  slightly  higher  than  the  condenser  outlet,  minimizing  the  gain  or  loss  of 
polishing  liquid.  The  ethylene  glycol  consistently  evaporates  into  the  syngas  mixture  and  was  not 
replaced.  The  polisher  operates  on  100%  condensate,  which  has  a  high  gasoline  range  liquid 
content  and  did  not  freeze  during  the  cold  weather  tests.  The  polisher  liquid  regenerates  when 
excess  condensate  accumulates  in  polisher  separator  PS- 110  due  to  the  loss  of  temperature 
control  (manual  adjustment  or  equipment  limited),  requiring  the  transfer  of  liquid  to  quencher 
QC-104  at  least  once  per  test  run,  where  the  tars  in  this  liquid  are  eventually  re  gasified  as  reflux. 

Reheater  RH-111  uses  excess  thermal  energy  from  the  engine  block  to  heat  the  syngas  mixture 
about  15  °F  above  the  pressure  dew  point.  The  syngas  sampling  point  was  directly  downstream 
of  the  reheater. 

Syngas  is  mixes  with  intake  air  and  combusts  in  60  kW  diesel  engine-driven  generator  DG-220. 
The  engine  governor  automatically  adjusts  the  liquid  fueling  rate  based  on  the  gaseous  fueling 
rate.  As  the  gaseous  fueling  rate  increases,  the  liquid  diesel  fuel  consumption  decreases,  with  a 
maximum  possible  liquid  fuel  savings  of  about  81%. 
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4.7  Sampling  Results 


4.7.1  Syngas  Sampling  Procedure 

A  single  feedstock  mix  was  run  for  each  test  day.  One  syngas  sample  and  one  diesel  exhaust 
sample  was  obtained  at  the  midpoint  of  each  test.  A  4-hour  test  normally  takes  6  to  8  hours  from 
engine  on  until  engine  off. 

The  syngas  sample  is  obtained  downstream  of  the  reheater  at  sampling  port  SP-120.  Gas  was 
allowed  to  flow  through  the  sampling  train  for  at  least  60  seconds  to  allow  full  purging  and 
thermal  stabilization.  A  moisture  trap  at  the  sampling  point  removes  liquid  condensate.  The 
sampling  bag  or  Summa  container  was  connected  with  syngas  flowing  through  the  sampling 
train  to  minimize  the  risk  of  air  contamination. 

Syngas  is  normally  a  mixture  of  carbon  monoxide,  hydrogen,  nitrogen,  carbon  dioxide,  and  a 
slight  amount  of  methane.  Multiple  samples  were  analyzed  on  site  using  a  GC  and  combustion 
based  calorimeter.  Prior  research  on  downdraft  gasification  indicated  a  close  match  in  HHV 
between  the  GC  and  combustion  based  calorimeter  when  analyzing  for  these  components. 

A  significant  difference  in  heating  value  was  observed  between  the  GC  and  combustion  based 
calorimeter  when  testing  the  rotary  reactor.  Researchers  felt  the  mismatch  was  the  difference  of 
gaseous  range  organics  (C2  to  C4).  The  GC  was  re-calibrated  to  include  C2  to  C4  organics, 
which  reduced  the  mismatch  of  HHYs  between  the  two  methods.  A  significant  mismatch  still 
occurs,  especially  when  feeding  reflux  oil  into  the  reactor,  indicating  the  presence  C5+  organic 
vapors  in  the  syngas  mixture.  The  main  objective  of  Wadsworth  Labs  was  to  identify  the  type 
and  content  of  these  higher  level  organics  that  are  in  the  syngas  mixture. 

The  main  objective  of  the  syngas  sampling  is  to  determine  the  presence  of  gaseous  organics  (C2 
to  C4)  and  vapor  organics  (C5  to  C9+).  Even  in  small  amounts,  these  organics  were  found  to 
greatly  increase  the  gross  heating  value  of  the  syngas. 

The  following  objectives  were  for  the  syngas  analysis  at  Wadsworth  Labs: 

•  Identify  all  significant  organic  compounds  in  the  syngas. 

•  Measure  each  significant  compound  to  the  best  possible  accuracy. 

•  Determine  the  percentages  of  total  hydrocarbons  in  each  group.  The  group  being  determined 
by  the  number  of  carbon  atoms  (C2,  C3,  C4,  C5,  through  C9).  This  percentage  includes 
significant  peaks,  as  well  as  insignificant  peaks. 

•  Group  hydrocarbons  present  based  on  their  structures,  i.e.,  alkanes,  alkenes,  aromatics,  etc. 

•  Provide  chromatograph  outputs  sheets. 

•  Summarize  data  in  tables  with  compound  names  and  percentages,  as  appropriate. 

•  Compare  the  chromatograph  footprint  to  standard  commercially  available  fuels. 

•  Provide  a  brief  written  summary  of  the  method,  equipment,  dilution  amount,  findings, 
concerns,  conclusions,  and  recommendations. 

A  full  day  test  was  conducted  on  each  SERDP  waste  mix,  with  the  exception  of  the  50%  plastics 
run.  High  plastics  content  did  not  create  a  problem  during  testing,  but  increased  the  viscosity  of 
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the  pyrolysis  oil  used  in  quencher  QC-104  after  the  test  was  complete  and  the  system  cooled 
overnight.  The  pyrolysis  oil  solidified  in  QC-104  and  in  all  adjoining  equipment  where  the 
pyrolysis  oil  contacts.  A  second  duplicate  test  at  50%  plastics  content  was  cancelled  to  avoid  a 
repeat  of  the  problems  experienced.  The  plastics  content  should  be  limited  to  less  than  30%  by 
mass  to  avoid  this  problem  in  the  future. 

Syngas  samples  for  each  waste  mix  were  obtained  after  the  system  stabilized  for  at  least  2  hours 
at  steady  state  operation.  Samples  were  obtained  in  certified  pre-evacuated  Summa  containers  for 
analysis  at  Wadsworth  Labs.  The  results  of  the  Wadsworth  report  are  contained  in  Appendix  A* 
to  this  report. 

4.7.2  Syngas  Components  Analyzed 

Each  syngas  sample  was  analyzed  by  Gas  Chromatograph-Mass  Spectrometer  at  Wadsworth 
Labs  for  a  total  of  35  compounds  as  shown  in  Table  4-2. 


*  Note  that  the  Appendices  to  this  report  are  included  in  a  separate  volume  entitled,  Rotary  Kiln  Gasification  of 
Solid  Waste  for  Base  Camps:  Appendices  A-D. 
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Table  4-2.  Compounds  Analyzed  in  Syngas  Samples. 


HHV 

LHV 

Heat  of 

Heat  of 

Heat  of 

Specific 

Combustion 

Combustion 

Combustion 

Organic  Compound 

Formula 

MW 

Gravity 

kJ/mol 

BTU/scf 

BTU/scf 

Carbon  Dioxide 

C02 

44 

1.52 

0 

0 

0 

Nitrogen 

Nz 

28 

0.97 

0 

0 

0 

Hydrogen 

H2 

2.016 

0.069 

290 

326 

274 

Carbon  Monoxide 

CO 

28.01 

0.967 

285 

323 

323 

Methane 

CH4 

16.04 

0.5543 

890 

1011 

909 

Ethane 

C2H6 

30.07 

1.05 

1560 

1791 

1619 

Propane 

CbHs 

44.09 

1.56 

2220 

2582 

2315 

n-Butane 

C4H10 

58.12 

2.07 

2874 

3365 

3101 

Propene 

CsHe 

42.08 

1.4 

1911 

2332 

2181 

1,3-Butadiene 

CdHe 

54.09 

1.9 

2540 

2933 

2729 

Isoprene 

CsHs 

68.12 

2.35 

3157 

3580 

3410 

Acetone 

CbHsO 

58.08 

2 

1772 

2006 

1862 

n-Hexane 

CeHi4 

86.169 

2.97 

4202 

4761 

4404 

Methyl  Ethyl  Ketone 

CdHsO 

72.11 

2.5 

2444 

2786 

2590 

Cyclohexane 

C6H12 

84.16 

2.98 

3920 

4563 

4180 

n-heptane 

C7H16 

100.2 

3.45 

4817 

5452 

5100 

Benzene 

CeHe 

78.107 

2.69 

3315 

3753 

3591 

Methylcyclohexane 

C7H14 

98.19 

3.39 

4565 

5181 

4200 

Toluene 

C7H8 

92.132 

3.176 

3955 

4482 

4206 

n-Nonane 

C9H20 

128.26 

4.41 

6125 

6923 

6494 

Ethylbenzene 

CsHio 

106.17 

3.66 

4564 

5172 

4970 

M,P-Xylene 

CsHio 

106.158 

3.662 

4559.8 

5171 

4956 

O-Xylene 

CsHio 

106.158 

3.662 

4552 

5162 

4958 

Styrene 

CsHs 

104.15 

3.6 

4394 

4993 

4830 

Isopropylbenzene 

C9H12 

120.19 

4.1 

5260 

5899 

5661 

n-Decane 

C10H22 

142.28 

4.9 

6778 

7674 

7190 

n-Propylbenzene 

C9H12 

120.19 

4.14 

5260 

5956 

5661 

1,3,5-Trimethylbenzene 

C9H12 

120.19 

4.1 

5241 

5878 

5584 

1,2,4-Trimethylbenzene 

C9H12 

120.19 

4.15 

5195 

5897 

5602 

d-Limonene 

C10H16 

136.24 

4.7 

6167 

6994 

6644 

p-lsopropyltoluene 

C10H14 

134.22 

4.62 

5860 

6631 

6300 

1,2,3-Trimethylbenzene 

C9H12 

120.19 

4.15 

5198 

5900 

5605 

n-Undecane 

C11H24 

156.3 

5.4 

7429 

8438 

7846 

n-Dodecane 

C12H26 

170.3 

5.96 

7901 

9090 

8650 

Naphthalene 

CioHs 

128.2 

4.421 

5156 

5845 

5552 

4.7.3  Syngas  Chemistry  -  Executive  Summary  of  Results 

Figure  4-1  shows  the  average  syngas  chemistry  broken  down  into  flammable  component  groups 
as  follows: 

1 .  Traditional  Syngas  -  Mixture  of  hydrogen,  carbon  monoxide,  and  methane. 

2.  Gas  Phase  -  Grouping  of  gaseous  C2  through  C4  organics  at  standard  conditions. 

3.  Gasoline  Range  -  Grouping  of  liquid  C5  through  C9  organics  at  standard  conditions. 

4.  Diesel  Range  -  Grouping  of  liquid  CIO  and  higher  organics  at  standard  conditions. 

Figure  4- 1  shows  the  dry  syngas  energy  distribution  of  each  flammable  component  group 
contributes  to  the  total  energy  within  the  syngas  mixture.  The  total  energy  of  non-traditional 
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syngas  components  (C2  and  higher)  contributed  more  than  65%  of  the  total  energy  within  the  gas 
sample.  The  data  validates  the  theory  C2  through  C4  gaseous  organics  and  C5+  liquid  organics 
significantly  enrich  the  energy  content  of  the  syngas.  Gasoline  and  diesel  range  liquids  evaporate 
into  the  syngas  as  vapor  in  the  form  of  organic  humidity. 

Figure  4-2  shows  the  average  dry  heating  value  for  each  waste  mix  tested.  The  HHV  is  the  gross 
energy  (BTU  per  standard  cubic  foot)  recovered  if  the  water  vapor  from  the  hydrogen  component 
portion  is  fully  condensed  within  the  exhaust.  The  low  heating  value  is  the  net  energy  recovered 
if  the  exhaust  remains  hot,  preventing  the  recovery  of  latent  heat  from  condensing  water  vapor. 
The  low  heating  value  is  used  for  all  engine  calculations,  since  the  water  vapor  in  the  exhaust  is 
not  condensed. 

Figure  4-3  shows  the  heating  value  of  each  waste  mix  as  a  percentage  of  natural  gas.  Table  4-3 
summarizes  the  syngas  mixtures  tested  at  Wadsworth  Labs. 


Dry  Syngas  Energy  Distribution 
SERDP  Waste  Mixes 
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Figure  4-1.  Energy  Contribution  from  Organic  Groupings. 
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GC-MS  Analysis  -  Dry  Syngas  Heating  Value 
SERDP  Waste  Mixes 
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Figure  4-2.  Average  Dry  Heating  Value  for  Each  Waste  Mix. 


GC-MS  Analysis  Dry  Syngas  Heating  Value 
SERDP  Waste  Mixes 
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Figure  4-3.  Average  Heating  Value  of  Each  Mix  as  a  Percentage  of  Natural  Gas. 
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4.7.4  Results  from  Waste  Mixes 


Figures  4-4  to  4-14  show  the  percent  of  energy  each  group  contributes  to  the  syngas  sample.  The 
sum  of  these  groups  equal  100%.  The  majority  of  energy  in  the  plastic  mix  was  from  gaseous 
phase  components,  indicating  polyethylene  breaks  down  to  ethylene,  polypropylene  breaks  down 
to  propylene,  etc.  These  gases  may  be  further  cracked  or  reformed  into  other  hydrocarbons  due  to 
the  presence  of  free  hydrogen. 


C8  C9  CIO  Cll  C12 


Figure  4-4.  Percent  of  Energy  in  Syngas  Sample  Standard  Mix  #1. 


C9 

2.2% 


CIO 

2.5% 


Cll 


C12 


Figure  4-5.  Percent  of  Energy  in  Syngas  Sample  Standard  Mix  #2. 
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Cll  Cl 2 


Figure  4-6.  Percent  of  Energy  in  Syngas  Sample  100%  Construction  Mix  #1. 


Cll  C12 


Figure  4-7.  Percent  of  Energy  in  Syngas  Sample  100%  Construction  Mix  #2. 
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CU  C12 
2.7%  0.4% 


Figure  4-8.  Percent  of  Energy  in  Syngas  Sample  50%  Food  Mix  #1. 

Cll  C12 


Figure  4-9.  Percent  of  Energy  in  Syngas  Sample  50%  Food  Mix  #2. 
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Cll  C12 
2.3%^  0.3% 


Figure  4-10.  Percent  of  Energy  in  Syngas  Sample  33%  POL  Mix  #1. 


Figure  4-11.  Percent  of  Energy  in  Syngas  Sample  33%  POL  Mix  #2. 
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CIO  Cll  C12  H2 


Figure  4-12.  Percent  of  Energy  in  Syngas  Sample  40%  Tire  Mix  #1. 


Figure  4-13.  Percent  of  Energy  in  Syngas  Sample  40%  Tire  Mix  #2. 
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Figure  4-14.  Percent  of  Energy  in  Syngas  Sample  50%  Plastics  Mix  #1. 

4.7.5  Sampling  of  Residual  By-products 

There  are  four  types  of  residuals  generated  as  a  by-product  of  the  gasification  process: 

•  Ash  that  is  periodically  removed  from  the  main  reactor 

•  Quencher  oil 

•  Condensate  which  is  generated  through  cooling  hot  syngas 

•  Polisher  fluid  (ethylene  glycol  and  water) 

Of  these  four,  ash  is  the  only  inevitable,  recurring  residue  -  the  inorganics  in  the  waste  stream 
become  ash.  Quencher  oil  begins  as  standard  petroleum  motor  oil,  but  then  becomes  replaced 
over  time  by  pyrolysis  oils  produced  in  the  reactor.  The  pyro  oils  continue  to  perform  tar  removal 
from  the  syngas.  Therefore  the  quencher  oil  would  be  replaced  only  when  doing  significant 
maintenance,  and  not  routinely.  Researchers  determined  that  condensate  can  be  eliminated  by 
carefully  managing  system  heat  transfer  to  vaporize  it,  although  it  might  be  produced  in 
transitory  phases.  Finally,  the  polisher  (secondary  scrubber)  will  occasionally  have  to  be  changed 
as  it  saturates  with  light  fraction  tars  that  get  past  the  quencher. 

Samples  of  each  of  these  materials  were  sent  to  commercial  labs  to  measure  metals  in  the  ash, 
and  organics  in  the  other  three.  The  full  analytical  reports  are  attached  as  Appendixes  B  and  C. 
Table  4-4  gives  only  the  detects  for  Resource  Conservation  and  Recovery  Act  (RCRA)  total 
metals  in  four  ash  samples.  Table  4-5  shows  Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
metals  results  for  those  same  samples.  Only  three  metals  were  detected  via  TCLP  extraction,  and 
these  values  were  orders  of  magnitude  below  the  limits  for  characteristic  hazardous  waste 
determination:  Ba  limit  is  100  mg/1;  Cr  =  5  mg/1;  and  Pb  =  5  mg/1. 

Table  4-6  shows  concentrations  of  selected  Polycyclic  Aromatic  Hydrocarbons  (PAHs)  in  the  oil 
quench  tank.  These  higher  concentrations  are  expected  because  this  is  where  almost  all  the 
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pyrolysis  oils  accumulate.  As  these  oils  accumulate,  they  are  fed  back  into  the  gasifier  for 
cracking. 

Table  4-7  shows  concentrations  of  BTEX  compounds  and  total  PAH  in  the  polisher  fluid.  BTEX 
was  selected  because  it  was  expected  that  lighter  fraction  organics  would  end  up  in  this  fluid. 
Note  that  the  units  for  PAH  concentration  are  three  orders  of  magnitude  lower  than  in  the 
quencher  oil 

Table  4-8  shows  concentrations  of  BTEX  compounds  and  total  PAH  in  condensate. 

4.8  Thermodynamics  Discussion 

4.8.1  Syngas  Condensate 

The  original  design  concept  was  to  prevent  the  water-gas  and  water  shift  chemical  reactions 
within  Rotary  Gasifier  RG-103.  The  intent  was  to  force  all  of  the  moisture  entering  the  reactor 
with  the  feedstock  to  exit  the  reactor  as  superheated  steam  mixed  with  the  syngas.  Condenser  C- 
107  cooled  the  gas  as  close  to  atmospheric  temperature,  essentially  condensing  95%  of  the 
moisture  in  the  syngas.  This  condensate  was  captured  in  condensate  separator  CS-108. 

The  original  design  concept  works  exactly  as  intended,  but  the  following  observations  occurred: 

1.  The  condensate  water  contained  a  high  level  of  highly  volatile  “clean”  (clear  slight  yellow 
color)  organic  liquids,  which  have  a  high  vapor  pressure  and  a  strong  odor. 

2.  The  condensate  water  would  separate  in  the  wastewater  tank  after  draining  from  the  system. 
The  top  layer  was  highly  flammable,  with  flammability  similar  to  gasoline. 

3.  The  condensate  takes  months  to  fully  vaporize  volatile  organic  compounds. 

Researchers  felt  intentionally  condensing  this  liquid  creates  a  disposal  problem  and  is  not 
desirable. 

To  avoid  creating  this  condensate,  researchers  were  able  to  minimize  condensate  by  reducing  the 
speed  of  hydraulic  motor  M-4,  which  drives  the  cooling  fan  on  condenser  C-107.  Heat  exchanger 
HE- 115  was  added  to  heat  the  polishing  liquid  to  the  same  temperature  as  the  condenser 
discharge  temperature.  Excess  liquid  condensate  was  transferred  into  quencher  QC-104. 
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Table  4-4.  Total  RCRA  Metals  in  Ash. 


Sample  Date 

Waste  Feed 

Sample  ID 

As  (mg/ 
kg) 

Ba  (mg/ 
kg) 

Cd  (mg/ 
kg) 

Cr  (mg/ 
kg) 

Ag  (mg/  kg) 

Pb  (mg/  kg) 

Se  (mg/ 
kg) 

Hg  (mg/ 
kg) 

4-Feb-2015 

Long  Term  Mix 

A-01-020415-1600 

3.6 

382 

0.065 

663 

0.21 

0.7 

nd 

nd 

19-Mar-2015 

Long  Term  Mix 

A-01-03 1915-1600 

3.3 

350 

nd 

636 

0.15 

0.76 

0.44 

nd 

2-Apr-2015 

Constr.  Mix 

A-01-040215-1505 

3.3 

517 

0.042 

337 

0.12 

1.0 

nd 

nd 

8-May-2015 

Long  Term  Mix 

A-01-050815-1600 

1.9 

351 

nd 

197 

0.11 

2.5 

nd 

0.011 

Table  4-5.  TCLP  RCRA  Metals  in  Ash. 


Sample  Date 

Waste  Feed 

Sample  ID 

Ba  (mg/I) 

Cr  (mg/I) 

Pb  (mg/I) 

4-Feb-2015 

Long  Term  Mix 

A-01-020415-1600 

3.2 

nd 

0.0040 

19-Mar-2015 

Long  Term  Mix 

A-01-03 1915-1600 

1.9 

0.029 

nd 

2-Apr-2015 

Construction  Mix 

A-01-040215-1505 

3.7 

0.015 

0.0040 

8-May-2015 

Long  Term  Mix 

A-01-050815-1600 

3.8 

nd 

0.0074 

Table  4-6.  Selected  PAH  Concentration  in  Quencher  Oil. 


Waste  Feed  Type 

Sample  ID 

Acenapthylene 

(mg/kg) 

Fluoranthene 

(mg/kg) 

Fluorene 

(mg/kg) 

Naphthalene 

(mg/kg) 

Phenanthrene 

(mg/kg) 

Pyrene 

(mg/kg) 

Total  PAH 
(mg/kg) 

Long  Term  Mix 

OS-01-101514-0910 

470 

190 

300 

1,200 

200 

2,360 

40%  Tires  Mix 

OS-01-031815-1530 

930 

400 

770 

2,300 

270 

560 

5,660 

33%  POL  Mix 

OS-01-042415-1600 

1,400 

410 

590 

3,600 

1,200 

580 

8,856 

Long  Term  Mix 

OS-01-042815-1600 

610 

270 

420 

1,100 

450 

3,070 

Long  Term  Mix 

OS-01-050715-1630 

980 

610 

590 

1,200 

410 

750 

4,830 
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Table  4-7.  BTEX  and  PAH  Concentrations  in  Polisher  Fluid. 


Sample  date 

Waste  feed  type 

Sample  ID 

Benzene 

(kig/i) 

Toluene  (pg/l) 

Ethylbenzene 

(pg/l) 

m,p-Xylene 

(ng/l) 

BTEX  total 

(pg/i) 

Total  PAH 

(Pg/I) 

8-Oct-2014 

Long  Term  Mix 

P-01-100814-1120 

18 

18 

15-Oct-2014 

Long  Term  Mix 

P-01-101514-0910 

20 

22-Jan-2015 

Long  Term  Mix 

P-01-012215-0948 

160 

7.9 

6.8 

175 

30-Jan-2015 

Long  Term  Mix 

P-01-013015-0915 

1,837 

5-Mar-2015 

50%  Plastics  Mix 

P-01-030515-1557 

160 

13-Mar-2015 

33%  POL  Mix 

P-01-031315-1531 

2,400 

260 

110 

2,770 

l-Apr-2015 

Long  Term  Mix 

P-01-040115-1600 

14,000 

5,500 

3,700 

7,700 

30,900 

6-May-2015 

Long  Term  Mix 

P-01-050615-1552 

1,400 

120 

50 

1,570 

13-May-2015 

Long  Term  Mix 

P-01-051315-1530 

28 

Table  4-8.  BTEX  and  PAH  Concentrations  in  Condensate. 


Sample  Date 

Waste  Feed  Type 

Sample  ID 

Benzene 

(pg/i) 

Toluene 

(pg/i) 

Ethylbenzene 

(pg/i) 

m,p-Xylene 

(pg/i) 

o-Xylene 

(pg/i) 

BTEX,  total 
(|tg/l) 

PAH  total 
(|tg/l) 

15-Oct-2014 

Long  Term  Mix 

WW-01-101514-1120 

320 

11 

331 

5-Mar-2015 

50%  Plastics  Mix 

WW-01-030515-1352 

15 

5-Mar-2015 

50%  Plastics  Mix 

WW-02-030515-1557 

34 

13-Mar-2015 

33%  POL  Mix 

WW-01-031315-1531 

12 

1.4 

3.7 

17 

19-Mar-2015 

Long  Term  Mix 

WW-01-03 1915-1600 

1,500 

240 

75 

1,815 

14-Apr-2015 

40%  Tires  Mix 

WW-01-041415-1640 

1,800 

890 

450 

300 

3,440 

28-Apr-2015 

Long  Term  Mix 

WW-01-042815-1600 

1,917 

6-May-2015 

Long  Term  Mix 

WW-01-050615-1552 

1,900 

1,400 

890 

2,200 

6,390 

7-May-2015 

Long  Term  Mix 

WW-01-050715-1600 

2,188 

20-May-2015 

Long  Term  Mix 

WW-01-052015-1500 

670 

87 

55 

160 

972 

The  following  observations  were  the  result  of  this  change: 

1.  The  cooling  fan  on  cooler  C-107  provides  cooling  to  both  the  condenser  and  the  main 
hydraulic  drive  system.  Excessive  slowing  of  the  fan  speed  caused  the  hydraulic  oil  to 
overheat  at  temperatures  above  135  °F. 

2.  The  cooling  fan  on  C-107  was  reversed,  to  force  heat  from  the  hydraulic  cooler  into  the 
condenser.  This  had  a  significant  positive  result  on  temperatures,  but  the  fan  vibrated 
excessively  at  certain  speeds,  limiting  functionality. 

3.  Transferring  condensate  water  from  condensate  tank  CT-114  to  quencher  QC-104,  allows 
water  to  form  an  emulsion  with  the  pyrolysis  oil.  Reflux  metering  pump  MP-117  doses  this 
emulsion  back  into  Rotary  Gasifier  RG-103  for  reprocessing. 

4.  Organics  mixed  with  the  water  either  crack  into  hydrocarbon  chains  or  vaporize  into  the 
syngas. 

5.  A  portion  of  the  water  in  the  reflux  cracks  into  hydrocarbons  by  the  water-gas  and  water  shift 
reactions.  Additional  thermal  energy  to  sustain  these  reactions  is  provided  by  liquid  organics 
(pyrolysis  oil)  partially  burning  with  air  in  the  burning  char  layer  at  2200  °F. 

6.  Unreacted  water  exits  as  superheated  steam. 

7.  All  of  the  water  in  the  feedstock  can  be  processed  without  the  formation  of  condensate  when 
controlling  the  temperatures  properly. 

8.  Additional  condensate  water  from  previous  tests  was  pumped  into  quencher  QC-104  for 
processing  and  disposal  by  thermal  cracking.  Numerous  tests  were  conducted  where  there 
was  negative  condensate  production  from  this  practice. 

Not  all  of  the  condensate  water  is  cracked  within  the  reactor,  requiring  excessive  evaporation  of 
this  moisture  into  the  syngas  flow  stream.  The  syngas  exiting  polisher  separator  PS-110  is 
saturated  at  the  temperature  of  the  polisher  liquid.  Heat  exchanger  HE- 115  heated  the  polisher 
liquid  to  force  the  desired  evaporation  rate  to  maintain  a  net  zero  or  negative  condensate 
production  rate.  Excess  condensate  accumulated  in  condensate  tank  CT-114  due  to  the 
mechanical  limitations  of  the  system  and  was  drained  only  when  absolutely  required. 

Gas  reheater  RH-111  increases  the  temperature  of  the  gas  by  10  to  15  °F  using  heat  from  the 
engines  cooling  system.  Adding  heat  locks  the  water  vapor  in  the  form  of  relative  humidity. 
Condensation  will  not  occur  unless  the  gas  temperature  cools  in  downstream  piping  by  10  to 
15  °F. 

4.8.2  Dial-In  Heating  Value  Adjustment 

Metering  pump  MP-117  is  infinitely  adjustable  up  to  the  maximum  operating  speed.  The  heating 
value  of  the  gas  may  be  enriched  by  increasing  the  speed  of  the  metering  pump  allowing 
additional  flow  of  reflux  into  gasifier  RG-103.  The  operators  normally  adjust  the  speed  of  the 
pump  to  maintain  a  constant  liquid  level  in  quencher  QC-104.  All  of  the  oil  condensed  in 
Quencher  QC-104  and  some  of  the  liquid  water  added  from  condensate  tank  CT-114  enters  the 
reactor  to  be  cracked  into  additional  hydrocarbons.  Adjusting  the  metering  pump  speed  up  or 
down  allows  the  regulation  of  the  heating  value  of  the  gas  entering  the  engine. 
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4.8.3  Volume  and  Heating  Value  Adjustment 

The  HHV  represents  the  gross  energy  in  the  syngas  mixture.  The  heating  value  calculated  from 
the  GC-MS  analysis  was  on  a  dry  gas  basis.  Moisture  creates  numerous  thermal  loads  in 
combustion,  which  reflects  by  the  adjusted  low  heating  value  (LHV).  The  presence  of  water 
vapor  creates  the  following  issues: 

1.  Water  vapor  passes  through  the  engine  and  discharges  to  atmosphere  as  a  gas  in  the  exhaust, 
displacing  combustion  air. 

2.  The  density  of  water  vapor  is  about  half  of  syngas,  small  amounts  of  water  vapor  (by  mass) 
greatly  dilute  the  syngas  mixture  by  volume. 

3.  Although  latent  heat  of  vaporization  was  added  when  evaporating  this  moisture  into  the 
syngas,  the  latent  energy  is  not  recovered  in  combustion  since  the  engine  exhaust  discharges 
to  atmosphere  at  high  temperatures,  preventing  energy  recovery  by  condensing  (zero  energy 
net  gain  or  loss). 

4.  The  combustion  energy  required  to  superheat  the  water  vapor  up  to  the  combustion 
temperature  creates  an  additional  heat  loss  in  the  reactor. 

5.  Hydrogen  (free  or  locked  up  in  hydrocarbons)  oxidizes  to  water  vapor,  where  latent  heat  is 
not  recovered. 

Flow  orifice  FO-112  measures  the  mass  flow  of  the  mixture  of  syngas  and  water  vapor  entering 
the  engine.  Figure  4-15  represents  a  simplified  method  to  adjust  the  heating  value  of  the  syngas 
(adjusted  LHV)  to  compensate  for  the  presence  of  water  in  the  syngas  mixture. 

A  psychrometric  chart  estimates  the  moisture  content  in  the  syngas  on  a  mass  basis.  For  example, 
if  the  temperature  at  TE-105  is  115  °F,  the  moisture  content  of  the  syngas  on  a  mass  basis  is  07% 
(0.07  lbs  of  water  per  pound  of  syngas).  Use  Figure  4-15  to  estimate  the  adjusted  LHV  due  to  the 
presence  of  water  vapor  in  the  syngas  mixture.  The  adjusted  LHV  for  the  standard  term  mix 
would  be  250  BTU/scf. 

The  gas  flow  measured  by  flow  orifice  FO-112  includes  both  water  vapor  and  syngas.  If  the  flow 
was  measured  to  be  22  SCFM,  the  net  adjusted  gaseous  fueling  rate  (LHV)  entering  the  engine 
would  be  250  BTU/scf  *  22  SCFM  *  60  min/hr  =  330,000  BTU/hr. 
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Figure  4-15.  Moisture  vs.  Heating  Value. 

4.8.4  Loss  of  Thermodynamic  Efficiency  of  Engine 


Feeding  syngas  into  the  diesel  engine  results  in  a  loss  of  thermodynamic  efficiency  as  the  engine 
transitions  from  a  Diesel  thermodynamic  cycle  to  an  Otto  cycle  with  increasing  gaseous  fueling 
rate.  Figure  4-16  estimates  the  loss  in  thermodynamic  efficiency  based  on  the  gaseous  fueling 
rate. 
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4.8.5  Thermodynamic  Energy  Balance  Around  Engine 


Figure  4-17  shows  the  energy  flow  through  the  entire  system. 
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Figure  4-17.  Energy  Flow  through  the  Entire  System. 
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5.  Development  of  the  IIFPRG 


The  rotary  gasifier  (IIFPRG)  uniquely  combines  the  positive  features  of  cross  draft,  updraft, 
downdraft,  and  indirect  pyrolysis  gasifiers  into  a  single  rotating  unit.  The  gasifier  is  designed  to 
process  mixed  and  unsorted  feedstock  that  can  be  dripping  wet.  Large  inert  items  must  be 
removed,  but  smaller  inert  items  such  as  cans,  glass,  metals,  soil,  etc.  simply  pass  through  the 
gasifier  and  discharge  with  the  ash. 

The  IIFPRG  is  designed  to  process  plastics  that  have  a  low  melting  temperature,  with  little  or  no 
fixed  carbon.  The  gasifier  is  not  designed  to  operate  on  100%  plastics.  Plastics  must  be  mixed 
with  other  wastes  to  provide  sufficient  fixed  carbon  to  sustain  operation.  The  same  issue  applies 
when  gasifying  volatile  liquids  such  as  motor  pool  lubricants. 

The  gasifier  rotates,  causing  a  tumbling  action  that  continually  exposes  fresh  feedstock  to  the 
thermal  reaction  zone.  This  prevents  clogging  and  passes  inert  materials  out  of  the  process.  The 
design  of  the  ram  style  feed  system  provides  70,000  lbs  of  hydraulic  pushing  force  (up  to  2,800 
psi  contact  stress)  to  feed  wastes  into  the  gasifier  without  the  blockages. 

SUNY  Cobleskill  developed  and  engineered  a  complete  trailer-mounted  IIFPRG  system  to 
convert  solid  feedstock  to  electricity.  The  feedstock  handling  system  delivers  feedstock  into  the 
rotary  gasifier  and  consists  of  a  super-compression  dewatering  ram.  The  IIFPRG  gasifier  vessel, 
piping,  and  process  components  are  constructed  of  carbon  steel  due  to  budget  limitations 
(ideally,  stainless  steel  would  be  used  on  a  deployable  system).  The  gas  cleaning  system  consists 
of  a  unique  oil  based  wet  scrubber,  an  oil  separator,  a  gas  cooler/condenser,  a  condensate 
separator,  and  a  gas  reheater.  The  gas  moving  system  consists  of  a  variable  speed  positive 
displacement  rotary  lobe  blower  to  deliver  pressurized  gas  to  either  a  combustion  flare  or  to  a  60 
kW  diesel  engine-driven  generator.  The  generator  engine  was  slightly  modified  to  allow  the 
introduction  of  synthetic  fuel  gas  (syngas)  with  the  intake  air. 

5.1  Engineering  of  the  IIFPRG 

Researchers  engineered  the  trailer-mounted  IIFPRG  prototype  from  January  through  April  2013. 
The  following  features  were  incorporated  into  the  design: 

1 .  The  entire  gasifier  system  fits  on  an  8  x  20-ft  trailer. 

2.  The  ram  feed  system  compresses,  densifies,  and  mechanically  dewaters  feedstock  to  less  than 
50%  moisture  content  by  squeezing  in  a  one  step  process. 

5.  The  outer  fixed  shell  around  the  gasifier  indirectly  transfers  heat  from  diesel  engine  exhaust 
into  the  rotating  gasifier  vessel. 

6.  The  system  maintains  a  22-degree  inclination  angle  based  on  AutoCAD  layouts  of  the 
gasifier  internals,  char  bed  depth,  and  tumbling  angle  of  repose. 

7.  The  system  uses  refractory  firebrick  at  the  burning  char  zone  (downhill  end). 

8.  Thermodynamic  heat  balance  ensures  enough  thermal  energy  exists  to  dry  wet  feedstock  and 
fully  volatilize  within  the  gasifier. 

9.  The  cyclone  captures  particulates  from  the  syngas  stream. 

10.  The  water  seal  in  the  bottom  of  cyclone  relieves  any  upset  overpressure  condition. 

11.  The  all-in-one  jet  scrubber: 


61 


a.  Cleans  syngas  of  tars  and  particulates  to  allow  use  in  an  engine. 

b.  Fills  with  used  motor  pool  lubricants. 

c.  Maintains  fluid  temperature  of  220  °F  to  prevent  steam  from  condensing  out  of  the 
syngas. 

d.  Quenches  syngas  from  >  800  °F  to  210  °F. 

e.  Provides  a  liquid  seal  for  flashback  prevention  and  extinguish  flaming  fly  embers 
(safety). 

f.  Cleans  gas  by  high  momentum  exchange  jet  scrubbing  using  high  pressure  oil  at  1,500 
psi. 

g.  Incorporates  internal  recirculation  to  allow  syngas  to  be  cleaned  multiple  times  before 
leaving  vessel. 

h.  Gasifies  spent  scrubbing  oil  with  feedstock. 

12.  Aspiration  is  forced  by  using  positive  displacement  gas  pump  (rotary  lobe  blower)  to  deliver 
syngas  to  the  engine  without  loss  of  engine  power  or  efficiency. 

13.  All  equipment  is  mechanically  driven  using  hydraulic  motors  powered  by  the  front  power 
take  off  available  on  John  Deere  generator  engines. 

14.  The  three  stage  sandwich  cooler  is  configured  as  follows: 

d.  The  (air  intake)  condenser  cools  syngas  to  within  20  °F  of  the  ambient  temperature  to 

condense  steam  and  lower  dewpoint  of  the  syngas. 

e.  The  hydraulic  cooler  cools  hydraulic  drive  oil  to  less  than  140  °F. 

f.  The  scrubbing  oil  cooler  (fan  with  air  discharge)  cools  scrubbing  oil  to  210  °F. 

15.  The  gas  reheater  uses  scrubbing  oil  heat  to  raise  the  syngas  temperature  20  °F  higher  than  the 
dewpoint  (which  lowers  relative  humidity  to  about  50%). 

16.  The  system  uses  a  60  kW  diesel  engine-driven  generator  with  the  ability  to  accurately 
monitor  liquid  fuel  usage. 

17.  The  system  employs  a  0  to  60  kW  load  center  to  electrically  load  the  diesel  engine-driven 
generator  at  various  loads. 

5.2  Compression  Dewatering 

A  student  intern  was  assigned  to  research  the  ability  to  dewater  various  wastes  using  super¬ 
compression.  Sixteen  wastes  were  collected  from  the  campus  and  analyzed  for  bulk  density, 
moisture  content,  and  proximate  analysis. 

Feedstocks  with  dramatic  differences  in  physical  properties  were  selected  for  compression 
dewatering.  Water  was  added  to  each  feedstock  to  obtain  a  moisture  content  of  80%  (wet  basis, 
80%  water,  20%  solids).  A  modified  hydraulic  shop  press  was  used  to  compress  each  feedstock 
using  a  piston  /  die.  Various  compressive  stresses  were  tested  to  evaluate  how  much  water  could 
be  mechanically  removed.  The  results  of  this  test  are  reported  separately  in  Section  5.2  . 

In  summary,  all  of  the  feedstock  types  tested  were  mechanically  dewatered  to  less  than  50% 
moisture  content  (wet  basis)  at  1,800  psi  compressive  stress.  Increasing  the  compressive  stress  to 
4,000  psi  only  lowered  the  moisture  content  to  less  than  42%.  Increasing  further  to  8,000  psi 
only  lowered  the  moisture  content  to  less  than  38%. 

Researchers  decided  to  target  a  compressive  stress  of  1,800  psi  to  mechanically  reduce  the 
feedstock  moisture  content  to  less  than  50%  when  entering  the  gasifier. 
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5.3  Gasification  System  Fabrication  and  Cold  Testing 

Fabrication  of  the  complete  trailer-mounted  gasification  system  began  in  January  2013  and  was 
completed  in  early  May  2013  (Figure  5-1).  Cold  testing  was  conducted  throughout  the  month  of 
May,  where  numerous  mechanical  issues  were  identified  and  corrected.  The  scrubber  (SC- 105) 
was  modified  to  incorporate  a  washed  packed  bed  design  developed  by  USMA  Cadets.  The 
USMA  design  used  rolled  stainless  steel  mesh  as  packing  and  vegetable  oil  as  the  wash  liquid. 
Scrubber  SC- 105  was  then  filled  with  used  cooking  (vegetable)  oil  and  fully  tested  at  various  gas 
flows  up  to  the  full  design  flow  of  85  SCFM.  Note:  used  cooking  oil  was  replaced  with  used 
crankcase  oil  during  hot  testing  in  July  2013. 

The  entire  gasification  system  is  hydraulically  powered  using  a  hydraulic  gear  pump  that  is 
driven  by  a  separate  mechanical  power  take  off  located  on  the  front  end  of  the  diesel  engine.  All 
hydraulic  driven  equipment  immediately  stops  rotating  when  the  generator  stops. 


Figure  5-1.  Gasifier  Trailer  during  Fabrication. 


The  hydraulic  system  was  fully  commissioned  during  cold  testing.  Motors  are  controlled  using 
24  YDC  dual  coil  hydraulic  solenoid  valves.  Researchers  found  that  the  wrong  hydraulic  pump 
mount  was  provided  on  the  engine  block  power  take  off,  forcing  the  use  of  a  gear  pump  that  was 
50%  smaller  than  design.  Budget  limitations  forced  the  following  approach: 

1.  Positive  displacement  blower  PDB-201  had  to  be  electrically  driven  with  a  3-phase  variable 
speed  drive.  The  blower  was  removed  from  scrubber  SC- 105  outlet  and  located  on  the 
ground  about  75  ft  from  the  gasifier  trailer. 

2.  The  hydraulic  ram  feeder  RF- 102  had  to  be  powered  by  a  separate  gasoline  engine. 

Special  hydraulic  motors  were  purchased  with  high  pressure  seals  that  do  not  require  case  drains 
to  relieve  shaft  seal  pressure  (when  the  system  is  designed  with  low  hydraulic  return  pressure). 
All  of  the  shaft  seals  began  to  leak  within  a  few  hours  of  cold  testing,  requiring  the  installation  of 
separate  case  drains  for  all  hydraulic  motors  and  pumps.  The  seals  were  replaced  on  all  of  the 
hydraulic  motors  and  pumps.  The  system  was  tested  extensively  after  the  installation  of  case 
drains  and  all  seal  failure  problems  were  resolved  before  hot  testing. 
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5.4  Feedstock  Handling  System 

The  feedstock  handling  system  was  constructed  using  a  repurposed  35  ton  hydraulic  log  splitter. 
The  design  had  numerous  problems  that  occurred  during  hot  testing,  forcing  various  mechanical 
changes.  All  problems  have  been  resolved  and  the  feedstock  handling  system  currently  works 
reliably  as  originally  designed.  Note  that  the  feed  system  is  driven  by  a  small,  external  gasoline 
engine.  This  was  done  for  expedience  while  testing.  In  a  production  version,  the  compression 
ram  would  be  powered  from  the  main  system  hydraulic  pump. 

The  compression  section  was  fabricated  using  a  6  x  6  x  24-in.  stroke  ram.  Figure  5-2  shows  the 
compression  chamber  and  the  end  of  the  ram  piston.  Figure  5-3  shows  the  fabricated  stainless 
steel  feedstock  hopper.  Figure  5-4  shows  the  fabricated  joint  that  is  used  to  attach  the  hydraulic 
cylinder  to  the  feedstock  ram.  A  two-stage  hydraulic  pump  (16:4  GPM)  drives  a  5-in.  hydraulic 
cylinder.  The  ram  is  capable  of  pushing  feedstock  at  a  force  of  70,000  lbs  into  the  gasifier. 


Figure  5-2.  Six-in.  Hydraulic  Ram  Piston  and  Compression  Chamber. 
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Figure  5-3.  Feedstock  Hopper. 


Figure  5-4.  Thirty-Five  Ton  Feedstock  Ram. 


Originally,  the  ram  was  mounted  at  a  7-degree  angle  to  allow  feedstock  water  to  freely  drain  by 
gravity  as  wet  feedstock  is  compressed.  This  configuration  required  a  15-degree  miter  joint 
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(Figure  5-5),  which  became  a  significant  problem  during  testing.  Severe  feedstock  jamming 
occurred  at  the  miter  joint.  This  design  was  abandoned  about  a  month  into  hot  testing.  The  miter 
was  eliminated  and  the  feedstock  system  was  mounted  at  the  same  inclination  angle  as  the 
gasifier.  Feedstock  pushed  directly  straight  up  into  the  gasifier  feed  tube. 


Figure  5-5.  Miter  Joint. 


5.5  Feedstock  Dewatering 

A  test  was  conducted  in  Sept.  2013  to  determine  if  the  ram  feeder  is  able  to  dewater  feedstock 
from  80%  moisture  content  to  less  than  50%  moisture  content.  A  synthetic  waste  blend  of 
dripping  wet  mixed  paper  and  plastic  at  80%  was  fed  into  the  gasifier.  Significant  amounts  of 
moisture  was  squeezed  from  the  feedstock  and  drained.  The  moisture  content  was  reduced  to  less 
than  50%.  The  system  worked  as  designed  and  intended.  Dewatering  was  also  observed  anytime 
when  handling  feedstock  that  has  over  50%  moisture  content.  Liquids  freely  drained  from  the 
compression  chamber  when  processing  dripping  wet  cafeteria  waste. 

Subsequent  testing  will  focus  on  the  effectiveness  of  feedstock  dewatering  using  super¬ 
compression.  Each  feedstock  will  be  tested  using  the  ram  feeder  to  determine  moisture  removal. 
Water  will  be  captured  and  measured.  Samples  will  be  obtained  and  analyzed  for  moisture 
content  by  loss  in  weight.  Data  will  be  reported  for  each  feedstock. 

5.6  Hot  Testing  of  the  IIFPRG 

Extensive  hot  testing  commenced  on  6  June  2013  and  continued  through  8  August  2013. 
Numerous  technical  problems  occurred,  preventing  the  system  from  operating  at  any  level  of 
steady  state  conditions.  Each  problem  was  addressed  as  it  occurred.  Numerous  tests  were 
attempted  during  this  timeframe.  Each  test  had  a  significant  process  or  mechanical  problem, 
preventing  the  system  from  ever  reaching  the  steady  state  conditions  necessary  to  obtain 
adequate  data  to  meet  project  objectives. 

Data  was  recorded  for  the  majority  of  runs  during  the  hot  testing  period.  All  available  resources 
were  dedicated  to  troubleshooting  problems  and  ensuring  safe  operating  conditions  for  the 
researchers  working  on  the  equipment. 
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The  main  problems  experienced  during  hot  testing  were: 

1 .  Rotary  gasifier  drive  jamming  and  breakage 

2.  Overfilling  the  gasifier  with  feedstock 

3.  Nonflammable  syngas  at  the  flare 

4.  Feedstock  jamming  in  the  feed  pipe. 

5.6.1  Overfilling  the  Gasifier  with  Feedstock 

5.6. 1.1  Resulting  Problems 

The  low  inclination  angle  (22  degrees  above  horizontal)  of  the  gasifier  vessel  did  not  allow 
unreacted  feedstock  to  properly  tumble  downhill  and  adequately  fill  the  reactor  vessel.  Excessive 
unreacted  feedstock  accumulated  on  the  uphill  end  of  the  rotary  vessel,  consistently  covering  the 
gas  exit  point.  The  slightest  amount  of  overfeeding  caused  the  gas  exit  pipe  to  plug  with 
unreacted  feedstock,  resulting  in  excessive  vacuum  within  the  downstream  equipment. 

Blockages  required  the  gasifier  to  be  emptied  and  completely  disassembled.  Blockages  of  the 
syngas  exit  piping  occurred  almost  every  time  the  gasifier  was  operated. 


Figure  5-6.  Rotary  Chain  Drive. 


Excessive  vacuum  sucked  the  safety  water  seal  located  on  the  bottom  of  the  cyclone  into  the 
scrubber  vessel,  creating  a  dangerous  situation  by  allowing  air  to  enter  the  system.  The  water  seal 
was  replaced  with  a  blank  flange  to  correct  this  safety  issue. 

The  gasifier  required  blind  operation.  Feedstock  level  within  the  gasifier  vessel  was  impossible 
to  determine.  A  magnetic  material  level  sensor  was  developed  to  monitor  feedstock  level  from 
the  uphill  end.  This  device  was  complicated,  provided  false  indications,  and  promoted  overfilling 
problems. 
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5.6. 1.2  Attempted  Corrective  Action 


The  location  of  the  gas  exit  port  was  moved  to  the  furthest  top  uphill  location.  Three  different 
port  geometries  (Figure  5-7)  were  fabricated  and  tested  to  force  gas  removal  at  the  far  uphill 
corner  of  the  gasifier  at  the  lowest  gas  velocity  possible  at  the  entrance  point.  A  helical  lifter 
(Figure  5-8)  was  added  to  help  push  unreacted  feedstock  downhill  in  the  cylindrical  reactor 
vessel.  The  helical  lifter  plate  caused  excessively  high  torque  and  jamming  problems.  These 
modifications  did  little  to  correct  the  problems. 


Figure  5-7.  Various  Syngas  Exit  Nozzle  Geometries  Tested. 


Figure  5-8.  Helical  Lifter  Uphill  of  Brick. 


5.6.2  Gas  Burning  Within  the  Gasifier  Vessel 
5.6.2. 1  Resulting  Problems 

Air  leakage  into  the  reactor  vessel  caused  a  portion  of  the  flammable  gas  generated  to  burn 
before  exiting  the  reactor  vessel.  The  flammability  of  the  gas  at  the  flare  was  weak  or  in  most 
cases  not  flammable.  Syngas  samples  were  taken  only  when  observing  the  highest  levels  of 
flammability  in  the  combustion  flare. 
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Air  was  observed  to  enter  the  reactor  vessel  through  a  rat-hole  that  formed  at  the  top  sector  of  the 
burning  char  bed  between  10:00  and  2:00  o’clock  positions.  This  “rat-hole”  formed  due  to 
insufficient  feedstock  in  the  top  portion  of  the  rotary  reactor  that  resulted  from  the  low  22-degree 
inclination  angle  of  the  reactor  vessel.  Air  was  also  observed  to  enter  the  reactor  vessel  and  bum 
gas  through  the  material  feed  pipe. 

5. 6. 2. 2  Attempted  Corrective  Action 

Changing  the  inclination  angle  of  the  rotary  vessel  was  a  major  modification  and  was  not 
attempted  during  the  summer  hot  testing  period.  Changing  the  rotational  speed  of  the  reactor 
vessel  helped  to  control  the  rat-hole  issue  within  the  burning  char  bed.  Speeds  over  1  RPM 
quickly  promoted  the  combustion  of  syngas  within  the  gasifier  vessel.  The  optimum  speed  was 
determined  to  be  less  than  0.5  RPM. 

Various  attempts  to  form  an  adequate  char  bed  at  startup  were  tested,  which  included  wood  char, 
charcoal,  wood  pellets,  and  anthracite  coal.  The  use  of  this  feedstock  addressed  the  problem 
during  startup,  but  the  rat-holes  returned  after  the  initial  charge  was  consumed.  Using  these 
materials  for  starting  was  not  deemed  practical  for  military  applications.  Other  attempts 
including  reversing  the  rotary  drive  direction  multiple  times  per  minute,  increasing  the  rotational 
speed  to  6  rpm,  and  adding  a  helical  lifter  to  help  move  feedstock  downhill  did  little  to  correct 
the  problem. 

5.6.3  Feedstock  Jamming  Within  the  Feed  Pipe 

Problems:  Feedstock  jammed  within  the  feed  pipe  preventing  the  flow  of  fresh  feedstock  into 
the  reactor  vessel  when  using  70,000  lbs  of  pushing  force.  This  was  an  ongoing  problem 
throughout  the  summer  hot  testing  period.  The  feedstock  handling  system  worked  fine  when  the 
system  was  cold,  but  consistently  plugged  when  the  system  became  hot. 

The  system  was  crashed  stopped  and  opened  to  observe  problems.  Internals  were  inspected  with 
a  custom  video  camera.  Large  super-compressed  briquettes  (sausages)  formed  within  the  feed 
pipe  and  became  rock  hard  with  reactor  heat.  These  briquettes  created  endless  mechanical 
problems  and  did  not  readily  gasify. 

Blockages  formed  at  the  discharge  end  of  the  feed  pipe  at  the  uphill  end  of  the  gasifier.  This 
caused  a  wedging  action  that  progressively  compacted  the  material  for  the  entire  length  of  the 
feed  pipe.  Blockages  were  nearly  impossible  to  remove  mechanically.  Special  tools  were 
developed  to  allow  boring  and  drilling  to  remove  blockages.  Hard  blockages  were  also  caused  by 
the  rubber  sleeved  pinch  valve. 

Attempted  Corrective  Action:  Numerous  tests  were  conducted  on  varying  feedstock  type,  size, 
and  preparation  methods.  Smaller  amounts  of  feedstock  per  pushing  cycle  helped,  but  blockages 
remained  a  problem.  A  smaller  ram  and  insert  (5  x  5-in.)  was  fabricated  to  increase  the  pushing 
stress  and  to  minimize  compaction  size.  This  change  significantly  helped,  but  blockages 
remained  an  ongoing  problem.  Both  the  ram  and  sleeve  were  modified  numerous  times  with 
some  positive  effect. 
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A  rubber  sleeved  pinch  valve  was  installed  to  minimize  air  leakage  through  the  material  feed 
pipe.  This  rubber  sleeve  of  this  valve  was  partially  burned  as  unreacted  feedstock  burned  down 
the  feed  pipe  overnight.  The  fire  within  the  rubber  sleeve  caused  the  inside  surface  to  become 
excessively  rough.  Feedstock  continually  jammed  in  the  pinch  valve  regardless  of  the  sleeve 
pressure,  requiring  the  valve  to  be  removed. 

5.7  Corrective  Action  to  the  IIFPRG  System  in  2013 

Significant  ongoing  problems  occurred  during  early  testing.  Principal  Investigator  (Stephen 
Cosper)  decided  to  stop  all  testing  and  execute  a  major  corrective  action  plan  to  permanently 
resolve  the  ongoing  problems. 

The  modifications  consisted  of: 

1.  Increase  the  inclination  angle  of  the  gasifier  from  22  to  40  degrees  (Figures  5-9  and  5-10). 

2.  Replace  entire  rotary  gasifier  drive  with  a  torque  tube  line  shaft  drive,  slip  clutch,  and  all  new 
gearboxes. 

3.  Modify  the  internals  of  the  gasifier. 

4.  Shorten  the  feed  pipe  and  inject  feedstock  directly  into  the  reaction  zone. 

5.  Install  thermocouples  at  varying  locations  near  the  feedstock  feed  point  to  monitor  the  charge 
level  within  the  gasifier. 

6.  Connect  diesel  exhaust  to  heat  rotary  shell.  Insulate  gasifier  vessel  to  minimize  heat  losses. 


Figure  5-9.  Feedstock  Handling  System  at  22-Degree  Inclination. 
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Figure  5-10.  Feedstock  Handling  System  and  Gasifier  at  40-Degree  Inclination. 

5.7.1  Increase  the  Inclination  Angle  of  the  Rotary  Gasifier  from  22  to  40  Degrees 

Researchers  did  full  scale  layouts  of  the  rotary  gasifier  internals  using  AutoCAD  to  determine  the 
optimum  inclination.  A  minimum  angle  of  40  degrees  was  determined  based  on  the  desired  char 
bed  depth  at  the  12:00  position  and  the  tumbling  angle  of  repose.  Increasing  the  angle  above  45 
degrees  would  reduce  or  even  stop  the  tumbling  action. 

Hinges  were  added  to  the  downhill  end  of  the  gasifier  to  allow  the  adjustment  of  the  gasifier 
inclination  angle.  The  angle  was  increased  to  40  degrees,  requiring  reworking  of  the  discharge 
piping  and  the  feedstock  handling  system.  Stabilizing  jacks  on  the  corners  of  the  trailer  allow 
further  adjustment  of  the  inclination  angle  from  36  to  44  degrees  by  tilting  the  entire  trailer  up  to 
4  degrees. 

Increasing  the  angle  resolved  all  problems  with  feedstock  flow  within  the  gasifier.  The  problem 
of  “rat-hole”  formation  on  the  top  segment  of  the  burning  char  zone  was  resolved  and  feedstock 
freely  tumbles  downhill. 

5.7.2  Replace  the  Rotary  Gasifier  Drive 

The  entire  rotary  gasifier  drive  and  support  platform  was  replaced  with  a  line  shaft  drive.  All 
chain  drives  were  removed,  eliminating  the  problems  with  excessive  chain  forces  at  high  torque. 
The  rotary  gasifier  was  modified  with  a  shaft  drive  to  provide  pure  rotational  torque  free  of 
dislodging  forces  (common  to  chain  and  gear  drives). 

Three  new  gearboxes  were  used  to  provide  a  drive  reduction  of  8750:1.  The  new  drive  allows  the 
gasifier  rotational  speed  to  be  varied  from  0.15  to  0.5  RPM.  An  automatic  slip  clutch  was  added 
to  limit  the  rotational  torque  on  the  rotary  gasifier  to  1,400  ft-lbs.  A  safety  shear  pin  was  added  at 
the  gasifier  connection.  All  drive  train  components  are  rated  for  the  maximum  allowable  drive 
torque.  This  change  resolved  all  rotational  drive  problems.  The  rotational  speed  of  the  gasifier 
can  be  varied  by  simply  adjusting  the  hydraulic  flow  control  valve  to  hydraulic  motor  M-l 
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(Figure  5-11).  The  torque  limiting  clutch  was  adjusted  and  tested  to  slip  as  designed  without 
damaging  components. 


Figure  5-11.  Hydraulic  Rotational  Direct  Drive. 


5.7.3  Modify  the  Gasifier  Internals 

The  downhill  end  of  the  gasifier  was  cut  off  using  a  plasma  torch  to  expose  the  fire  brick.  Mortar 
was  not  used,  allowing  the  top  brick  fall  down  and  creating  a  path  for  air  to  leak  behind  the  brick 
and  burn  syngas  within  the  gasifier  vessel  (Figure  5-12).  Researchers  felt  there  was  no  way  to 
reliably  resolve  this  problem  and  all  brick  was  removed  from  the  gasifier.  The  internals  of  the 
gasifier  were  modified  using  fabrications  to  replace  the  function  of  the  brick.  Various  major 
internal  modifications  were  made  to  the  gasifier  during  September  2013  to  remove  all  pinch 
points  that  could  raise  torque,  causing  problems  with  gasifier  rotation.  The  gasifier  was  welded 
closed  and  the  fixed  downhill  spring  plate  was  modified  to  control  the  path  of  combustion  air 
flow.  These  changes  were  a  success.  All  subsequent  testing  from  19  September  provided  high 
and  consistent  gas  flammability  without  any  sign  of  gasifier  jamming  or  high  drive  torque 
conditions. 

5.7.4  Shorten  the  Feed  Pipe 

The  entire  feed  pipe  assembly  was  modified.  The  feed  pipe  was  shortened  by  75%,  which 
significantly  reduced  the  distance  feedstock  must  be  pushed  by  the  ram  feeder.  The  feed  nozzle 
was  modified  to  force  feedstock  to  the  bottom  half  of  the  rotating  gasifier  vessel.  This  change 
eliminated  the  formation  of  rock  hard  briquettes  within  the  feed  pipe. 

This  change  also  resolved  all  feedstock  blockage  problems  in  the  feedstock  handling  system  and 
corrected  the  safety  issue  of  air  leakage  into  the  gasifier  with  feedstock.  Any  air  that  leaks  into 
the  gasifier  with  the  feedstock  is  consumed  immediately  by  combustion.  This  change  greatly 
increases  the  overall  safety  of  the  system.  The  use  of  nitrogen  during  startup  was  no  longer 
required  and  the  gasifier  no  longer  puffs  due  to  overpressure  during  operation. 
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Figure  5-12.  Problem  of  Dropping  Brick. 


The  design  of  the  gas  outlet  pipe  was  also  changed.  All  pinch  points  that  could  cause  feedstock 
wedging  were  removed.  Changes  allowed  feedstock  to  freely  tumble  without  obstructions 
downhill  within  the  gasifier.  This  change  resolved  all  problems  with  high  rotational  torque  that 
had  been  caused  by  feedstock  jamming  between  the  stationary  pipe  and  rotating  reactor  vessel. 

5.7.5  Install  Thermocouple  Wells  on  the  Feed  Pipe  to  Determine  Charge  Depth 

Four  thermocouple  wells  were  added  to  the  feed  pipe  monitor  the  level  of  feedstock  charge  at 
various  points  within  the  gasifier.  These  thermocouples  provide  a  temperature  profile  to 
determine  the  level  of  feedstock  charge  within  the  gasifier.  Fresh  and  drying  feedstock  drives  the 
temperature  to  less  than  230  °F.  Thermocouples  that  read  significantly  less  than  the  discharge 
temperature  are  covered  by  feedstock.  Thermocouples  that  read  similar  to  the  discharge 
temperature  are  not  covered  with  feedstock.  This  change  allowed  researchers  to  use 
instrumentation  to  determine  the  level  of  charge  within  the  gasifier.  All  problems  related  to 
overfeeding  the  gasifier  and  plugging  the  syngas  exit  pipe  with  feedstock  were  resolved. 

5.7.6  Connect  Diesel  Exhaust  to  Provide  Indirect  Heat  to  Rotating  Gasifier  Shell 

The  outer  stationary  gasifier  shell  was  cut  open  to  allow  the  use  of  a  thermal  imaging  camera  to 
evaluate  the  temperature  profile  on  the  gasifier  shell  (Figure  5-13).  Lower  than  expected 
temperatures  were  observed.  The  cut-out  was  installed  with  hinges  to  allow  the  use  of  future 
thermal  imaging.  The  door  can  be  opened  anytime  during  operation  to  obtain  thermal  images  of 
the  rotating  shell.  The  entire  gasifier  was  insulated  with  2-in.  of  mineral  wool  insulation.  The 
insulation  was  covered  with  stainless  steel  cladding  (Figure  5-14).  Piping  was  added  to  provide 
hot  diesel  exhaust  to  the  outside  of  the  rotary  gasifier  shell.  Hot  diesel  exhaust  enters  the  gasifier 
at  900  to  1000  °F  and  exits  to  atmosphere  at  about  500  °F  (Figure  5-15).  The  conduction  of  heat 
indirectly  through  the  gasifier  shell  provides  substantial  energy  to  dry  wet  feedstock.  A 
significant  performance  improvement  was  observed  with  this  change.  A  highly  flammable  gas 
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was  produced  within  15  minutes  after  lighting  the  gasifier.  The  gas  flammability  was  consistent 
throughout  the  entire  test. 


Figure  5-13.  Thermal  Imaging  Cut-Out  on  Stationary  Outer  Shell. 


Figure  5-14.  Gasifier  Fully  Insulated  with  Stainless  Steel  Cladding  and  65-kW  Generator, 

Exhaust  Connected  to  Shell 


Figure  5-15.  Sixty-kW  Generator  Exhaust  Connected  to  Gasifier. 
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5.8  Summary  Operations  after  16  September  2013 

The  modifications  were  completed  and  testing  continued  from  16  September  through  21 

November  2013.  The  system  currently  works  as  follows: 

1.  The  use  of  nitrogen  during  startup  is  no  longer  required. 

2.  No  safety  issues  or  concerns  have  occurred. 

3.  The  gasifier  starts  on  any  feedstock.  No  special  starting  stock  is  required. 

4.  The  gasifier  ignites  with  a  hand  torch  (Figure  5-16).  The  torch  flame  is  licked  into  the 
gasifier  to  ignite  feedstock.  A  burning  char  bed  naturally  forms  within  15  minutes. 

5.  Flammable  syngas  is  observed  within  15  minutes  of  ignition.  The  flare  ignites  and  sustains 
combustion  at  the  flare. 

6.  The  combustion  at  the  flare  is  consistent  throughout  the  operation.  The  gas  burns  directly  on 
the  water,  indicating  sufficient  heating  value  to  operate  an  engine. 

7.  No  noticeable  change  in  syngas  flammability  at  the  flare  throughout  operation. 

8.  All  feedstock  handling  problems  have  been  resolved.  The  system  has  handled  woodchips, , 
plastic,  rubber,  and  cafeteria  waste  without  any  malfunction  or  technical  problems. 

9.  The  rotary  drive  operates  reliably  and  all  jamming  problems  are  resolved. 

10.  All  problems  related  to  air  leaking  past  the  burning  char  zone  (“rat-holes”  and  brick  stability) 
and  combusting  syngas  within  the  gasifier  have  been  resolved. 

11.  Optimum  performance  occurs  at  a  gasifier  rotational  speed  of  one  rotation  in  3  minutes. 

12.  The  burning  char  bed  consistently  runs  between  1,900  and  2,200  °F  on  the  far  downhill  end 
of  the  gasifier. 

13.  The  gasifier  was  able  to  process  any  feedstock  fed  into  flammable  gas  without  any  technical 
problems.  Feedstocks  tested  include  dripping  wet  cafeteria  waste,  rubber,  office  paper, 
cardboard,  catalogs,  plastic  bags,  packaging,  and  pellets,  mixed  wood  chips  with  excessive 
shavings  and  fines. 


Figure  5-16.  Lighting  Gasifier  with  Hand  Torch. 


5.9  Permitting  Issues 

Currently  the  IIFPRG  is  operated  at  SUNY  Cobleskill  under  a  research  and  development  (R&D) 
permit  with  the  New  York  State  Department  of  Environmental  Conservation  (NYDEC).  In  a 
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contingency  environment,  technically  there  are  no  environmental  regulations  or  permitting 
relevant.  However,  the  research  team  acknowledges  that  for  longer  scale  testing  and 
demonstration  purposes  in  the  Continental  United  States  (CONUS),  the  gasifier  will  need  to  fall 
under  the  appropriate  regulatory  regime.  The  difficulty  arises  because  small  scale  WTE  and 
gasification  systems  are  rare.  Consequently,  there  are  no  clear  cut  regulatory  definitions  or 
categories  that  apply.  Further,  because  the  IIFPRG  is  unique,  there  is  literally  no  precedent. 
Added  to  that,  each  state  (and  each  potential  site)  would  have  different  criteria  (e.g.,  pollutant). 

Therefore,  to  scope  the  environmental  permitting  likely  to  be  required,  the  research  team  is 
taking  the  approach  of  figuring  out  what  would  be  required  to  permit  the  gasifier  for  a 
demonstration  in  the  state  of  New  York,  even  though  there  are  currently  no  plans  to  do  so. 
Consultations  with  an  NYDEC  engineer  on  specific  requirements  are  ongoing. 

A  permitted  site  would  require  solid  waste  handling  and  air  pollution  permits,  possibly 
wastewater  discharge  permits.  The  waste  and  water  permits  should  be  pro-forma  exercise,  but  the 
air  permit  will  likely  be  the  more  challenging.  The  primary  emission  point  will  be  the  diesel 
engine  exhaust. 

An  air  permit  in  NY  would  incorporate  NSPS  rules  for  stationary  internal  combustion  engines.  A 
portable  generator  on  a  trailer  becomes  stationary  if  parked  at  the  same  location  for  more  than 
12  months.  CFR  Title  40,  Part  60,  Subpart  IIII,  Standards  of  performance  for  stationary 
compression  ignition  (diesel)  internal  combustion  engines  (Cl  ICE),  requires  that  any  modified 
engine  subject  to  this  subpart  must  meet  the  emission  standards  applicable  to  the  model  year, 
maximum  engine  power,  and  displacement.  Therefore,  the  gasifier  modified  engine  it  must  still 
meet  the  same  specifications  as  the  initial  manufacturer. 

As  a  point  of  reference,  a  commercial  biomass  gasifier  in  NY  (154  MMBTU/hr  turbine)  was 
recently  permitted.  The  emissions  are  regulated  for  PM,  opacity,  Cd,  Pb,  Hg,  SO2,  HC1, 
dioxin/furan,  NOx,  and  CO.  This  is  of  course  a  very  large  stationary  power  generator.  There 
were  several  emissions  points,  but  the  primary  is  the  turbine  output,  which  also  is  the  same  stack 
that  exhausts  the  flare  and  startup  boiler  emissions. 
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6.  CFD  Modeling 

6.1  Methodology 

The  goal  of  this  work  is  to  use  CFD  simulations  as  a  tool  that  provides  an  insight  into  thermal 
and  chemical  conversion  of  waste  as  it  travels  through  the  gasifier  and  effect  of  hydrodynamics 
on  these  processes.  Several  species  were  considered  as  waste,  wood  chips  at  the  beginning,  and 
later  on  plastic  (cafeteria  waste).  CFD  analysis  will  be  able  to  predict  the  syngas  composition  and 
temperature  in  rotating  bed  gasifier  close  to  collected  experimental  data.  The  CFD  model  will 
help  to  understand  the  effect  of  operating  parameters  like  pressure,  temperature,  flow  rates, 
mixing,  and  waste  content  on  syngas  composition.  Over  the  years,  many  such  studies  are 
published  in  the  literature  [1-8].  However  they  do  not  address  large  scale  gasifiers,  which  require 
superior  computational  power  due  to  the  large  amount  of  cells  in  the  mesh. 

This  work  was  able  to  mesh  the  gasifier  with  less  than  1  million  cells,  which  is  enough  to 
provide  accurate  results.  One  of  the  most  important  tasks  in  performing  numerical  simulations 
for  gasification  process  is  the  evaluation  of  species  concentration  during  devolatilization  process. 
In  this  work,  species  were  evaluated  as  a  result  of  devolatilization,  referred  to  as  volatile  break¬ 
up,  and  developed  using  step  by  step  conversion  of  the  elements  in  volatile  into  the  species 
concentrations. 

This  approach  conserves  the  mass  of  each  of  the  elements  as  well  as  overall  heat  content  in  the 
solid  fuel  during  this  conversion.  It  was  assumed  that  that  the  volatile  material  from  the  solid  fuel 
consists  of  Carbon  (C),  Hydrogen  (H),  Oxygen  (O),  Nitrogen  (N),  and  Sulfur  (S).  Other 
constituents  (like  Chlorine)  exist  in  very  small  amount  and  therefore  are  neglected  in  this 
approach.  Volatile  matters  from  solid  fuel  are  initially  converted  to  a  pseudo  gas  phase  species, 
referred  to  as  “volatile”  using  a  devolatilization  model.  A  gas  phase  volatile  break-up  reaction, 

R1  is  added  to  convert  this  gaseous  volatile  to  several  other  gas  phase  species.  Species  TAR  is 
another  pseudo  gas  phase  species  added  to  account  for  left  over  carbon  from  the  volatiles,  if  any. 
Step  by  step  approach  is  developed  to  evaluate  the  mass  fractions  of  resultant  species. 
Stoichiometric  coefficients  a,  b,  c,  d,  e,  f,  g,  and  h  for  the  resultant  species  are  calculated  from 
the  obtained  mass  fractions  and  molecular  weights  of  these  species.  Using  current  approach,  a 
SCHEME  script  is  written  to  automatically  calculate  stoichiometric  coefficients  of  volatile 
break-up  reaction  and  setup  the  gasification  simulation  in  ANSYS  FLUENT  (ANSYS.  2014). 

Volatile  a  CO  +  b  H2S  +  c  CH4  +  d  H20  +  e  H2  +  f  N2  +  g TAR  (Rl) 

This  script  in  the  form  of  add-on  module  is  referred  to  as  “Gasification  calculator.”  Heating  value 
of  species.  Volatile  is  obtained  by  first  converting  as-received  heating  value  of  cal  to  its  lower 
heating  value  and  then  subtracting  the  lower  heating  value  of  fixed  carbon  (Char)  from  it.  Latent 
heat  of  water  vapor  formed  from  moisture  content  and  hydrogen  is  considered  appropriately 
while  converting  as-received  heating  value  of  waste  (wood)  to  its  lower  heating  value.  A  three 
dimensional  CFD  solver  ANSYS  FLUENT  14.5  is  used  to  solve  a  set  of  governing  equations  for 
the  gas  phase  and  the  solid  phase.  RANS  based  mass,  momentum,  turbulence,  energy  and  species 
conservation  equations  are  solved  in  Eulerian  reference  frame  for  the  transport  of  gas  phase. 
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Solid-particles/droplets  are  tracked  using  Lagrangian  reference  frame  referred  to  as  Discrete 
Phase  Model  (DPM)  [9]. 

The  entire  gasification  process  will  be  broken  up  on  the  following  sub  processes: 

•  Inert  heating  of  the  fuel  from  initial  temperature  to  the  vaporization  temperature 

•  Release  of  moisture  from  the  fuel 

•  Devolatilization  and  tar  cracking 

•  Char  combustion  and  gasification 

•  Inert  heating  of  ash. 

Inert  heating  will  be  taken  care  by  inbuilt  inert  heating  law.  Moisture  release  will  be  taken  care 
by  wet  combustion  model.  For  devolatilization,  FLUENT  allows  only  one  species  as  the 
devolatilizing  species.  However,  in  actual  case  different  species  are  evolved  during 
devolatilization.  This  can  be  taken  care  by  defining  a  pseudo  species  as  a  devolatilizing  species 
and  then  breaking  up  this  species  into  required  composition  of  species  using  a  volumetric 
reaction  (volatile  break-up  reaction).  Different  gas  phase  reactions  (R2-R7)  will  be  defined  as 
volumetric  reactions.  Other  heterogeneous  reactions  (R8-R11)  taking  place  during  char 
combustion  and  gasification  will  be  defined  as  particle  surface  reactions  once  the  multiple  char 
reactions  model  is  enabled. 


CO  combustion 

CO  +  0.5  O2  C02 

(R2) 

Water-gas  shift 

CO  +  H2O  CO2  +  H2 

CO2  +  H2  ->  CO  +  H2O 

(R3) 

H2  combustion 

H2  +  0.5  O2  H2O 

(R4) 

CH4  combustion 

CH4  +  1.5  02  CO2  +  2  H2O 

(R5) 

CH4  reforming 

CH4  +  H2O  ->  CO  +  3  H2 

CO  +  3  H2  CH4  +  H2O 

(R6) 

Tar  combustion 

TAR  +  CO  ->  n  CO2 

(R7) 

Char  oxidation 

C<S>  +  02  CO2 

(R8) 

CO2  gasification 

C<S>  +  CO2  2  CO 

(R9) 

H2O  gasification 

C<S>  +  H2O  ->  CO  +  H2 

(RIO) 

H2  gasification 

C<S>  +  2  H2  CH4 

(Rll) 
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6.2  Model  Setup 

The  model  is  developed  and  ready  to  be  applied  on  the  right  gasifier  geometry  (Figure  6-1)).  This 
work  built  and  meshed  the  geometry  several  times  due  to  significant  design  changes  (Figure  6- 
2).  This  delayed  the  simulation  analysis.  Since  the  design  is  complex,  it  was  not  possible  to  use 
automatic  meshing  procedure,  so  gasifier  had  to  be  decomposed  on  parts  with  simple  geometry 
that  could  be  meshed  manually  to  receive  good  quality  mesh  (orthogonal  quality  >  0.1)  (Figure 
6-3).  To  ensure  more  accurate  results,  it  was  decided  to  use  a  360-degree  geometry  despite  the 
increase  in  the  number  of  cells  (Figure  6-4).  The  final  design  and  corresponding  mesh  are  shown 
on  Figures  6-5  and  6-6.  The  small  gap  (0.08-in.)  between  rotating  and  nonrotating  plates  that 
allows  entering  small  amount  of  air  will  also  be  incorporated  in  the  model  (Figure  6-7).  To 
reduce  time  of  calculations,  the  model  did  not  include  the  external  big  pipe  that  surrounds  the 
gasifier  and  keeps  it  heated.  The  heat  flux  is  calculated  separately  and  will  be  applied  as 
boundary  conditions  on  the  walls.  The  feedstock  is  treated  as  porous  material  with  25%  porosity. 
It  will  be  introduced  as  feed  inlet  with  injection  rate  of  0.018  kg/s.  As  results  the  model  will 
provide  contours  of  mass  fractions  of  syngas  main  species  and  evaluate  the  temperature  in 
different  part  of  gasifier. 
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Figure  6-1.  Geometry  of  the  Initial  Design  Requirements. 
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Figure  6-2.  Mesh  of  the  Initial  Design  Requirements. 


Figure  6-3.  Close  up  View  of  Meshed  Geometry. 
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Figure  6-4.  Meshed  Geometry  of  Other  Design  Requirements,  360  Degrees. 
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Figure  6-5.  Geometry  of  the  Last  Design  Requirements. 
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Figure  6-6.  Mesh  of  the  Last  Design  Requirements. 
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Figure  6-7.  Air  Entrance  Gap  between  Rotating  and 


Nonrotating  Plate. 
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6.3  Geometric  and  CFD  Modeling 

Fluid  dynamic  modeling  of  the  Reaction  Chamber  was  initiated  in  FY13  to  provide  additional 
insight  into  the  operating  characteristics  of  the  Rotary  Kiln  Gasifier  under  development  at  SUNY 
Cobleskill.  CFD  modeling  of  the  primary  reaction  chamber  initially  used  the  ANSYS  FLUENT 
software  available  at  Picatinny  Arsenal.  A  parallel  effort  using  the  Star-CCM+  software  available 
at  Benet  Labs  was  initiated  later  in  the  year  to  take  advantage  of  their  computational  resources. 
ANSYS  FLUENT  and  Star-CCM+  are  both  well  respected  commercial  software  packages. 
Consistent  geometric  and  thermochemical  models  were  supplied  to  both  CFD  codes. 

Modeling  activity  at  Benet  Labs  focused  on  three  areas: 

•  ProE  solid  model  descriptions  of  the  reaction  chamber  and  the  exhaust  manifold  surrounding  it 

•  CFD  analysis  of  exhaust  manifold  thermal  performance 

•  CFD  analysis  of  reaction  chamber  performance. 

Solid  models  generated  at  Benet  Labs  were  transmitted  to  Picatinny  Arsenal  staff  for  use  in  their 
FLUENT  model  preparations.  The  following  sections  describe  results  from  each  of  these  areas. 

6.3.1  Geometric  Model  Development 

The  ProE  solid  modeling  effort  provided  a  convenient  means  to  track  test  hardware  evolution 
and  to  provide  hardware  geometry  to  the  CFD  software.  Test  hardware  development  followed  a 
largely  empirical  path,  which  resulted  in  the  testing  of  several  hardware  configurations  during 
the  current  fiscal  year.  All  configurations  were  similar  in  concept,  but  very  different  in  detail. 
Concept  similarities  included  the  following: 

•  A  central  stationary  piping  system  for  waste  supply  and  syngas  extraction 

•  A  rotating  reactor  drum  assembly  surrounding  the  piping  assembly  and  containing  the  waste 
material  undergoing  chemical  reaction 

•  A  gap  interface  between  the  rotating  drum  and  the  stationary  piping  assembly  to  supply 
combustion  air  to  the  char  bed  at  the  lower  end  of  the  reactor  chamber  and  between  the  rotor 
and  the  stator 

•  A  stationary  exhaust  shroud  channeling  diesel  exhaust  gas  over  the  outer  surface  of  the 
reactor  and  supplying  heat  to  the  interior  of  the  reactor. 

Figure  6-8  shows  these  representative  Reaction  Chamber  components  and  regions.  Figures  6-9  - 
6-12  show  the  four  principal  configurations  tested  during  FY13. 
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Figure  6-8.  Representative  Reaction  Chamber  Regions. 


The  May  2013  configuration  (Figure  6-9)  was  operated  with  the  reactor  axis  at  an  inclination 
angle  of  22  degrees  and  the  reactor  drum  rotating  at  various  angular  velocities.  Several  problems 
were  encountered  in  this  configuration.  The  long  waste  stream  feed  pipe  often  became  impacted 
with  compressed  waste,  which  required  system  shutdown.  Waste  material  in  the  reaction 
chamber  developed  a  free  surface  that  sometimes  partially  covered  and  plugged  the  syngas 
extraction  pipe  inlet  leading  to  system  shutdown.  Increased  drum  angular  velocity  altered  the 
free  surface  location  to  alleviate  covering  of  the  syngas  pipe  entrance,  but  also  increased  the 
potential  for  combustion  air  to  burn  through  the  char  bed  adjacent  to  the  stationary  piping,  and 
provide  a  direct  path  for  combustion  air  to  reach  and  prematurely  oxidize  the  syngas. 
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Figure  6-9.  May  2013  Configuration. 


The  July  2013  configuration  (Figure  6-10)  added  an  extension  to  the  syngas  pipe  entrance  to 
move  the  syngas  pipe  was  well  above  the  expected  waste  material  free  surface.  Testing  quickly 
showed  this  modification  did  not  provide  successful  operation,  because  the  highly  compacted 
material  in  the  feed  pipe  filled  and  plugged  the  entire  upper  end  of  the  reactor  chamber,  and  did 
not  distribute  well  onto  the  waste  material  free  surface.  Combustion  air  was  still  able  to  burn 
through  the  char  bed  adjacent  to  the  stationary  piping,  and  to  generate  a  direct  path  for 
combustion  air  to  reach  and  prematurely  oxidize  the  syngas.  Inadequate  sealing  in  the  lower  end 
of  the  reaction  chamber  was  also  observed,  which  also  permitted  combustion  air  to  flow  through 
and  around  the  porous  fire  brick  adjacent  to  the  outer  edge  of  the  char  bed,  and  contribute  to 
premature  combustion  of  the  syngas  in  the  upper  end  of  the  reaction  chamber.  The  additional 
testing  associated  with  this  configuration  confirmed  previously  identified  problems  were  not 
resolved,  and  led  to  isolation  of  problems  associated  with  leakage  around  the  fire  brick 
insulation.  Clearly  additional  changes  were  needed  before  successful  reactor  operation  would 
become  a  reality. 


Figure  6-10.  July  2013  Configuration. 


The  September  2013  configuration  (Figure  6-11)  included  changes  that  alleviated  many  of  the 
problems  identified  in  the  previous  configuration.  The  reduced  length  of  the  waste  stream  feed 
pipe  resulted  in  less  compaction  of  the  waste  material  in  the  feed  pipe,  a  lower  free  surface  level 
in  the  chamber,  and  improved  delivery  of  the  waste  material  to  the  top  of  the  char  bed.  The 
syngas  extraction  pipe  was  also  revised  to  locate  it  close  to  the  top  of  the  reaction  chamber.  Both 
of  these  changes  virtually  eliminated  the  potential  for  waste  material  to  plug  the  upper  end  of  the 
reaction  chamber  and  directly  enter  the  syngas  extraction  piping.  The  fire  brick  adjacent  to  the 
char  bed  were  replaced  by  a  steel  wall  assembly  filled  with  Fiberfrax  ceramic  fiber  and  welded  to 
the  reaction  chamber  outer  wall,  which  eliminated  the  potential  combustion  air  leakage.  To 
maintain  the  integrity  of  the  char  bed  and  reduce  the  potential  for  premature  combustion  of  the 
syngas,  the  chamber  inclination  was  increased  to  40  degrees,  and  the  rotation  rate  was  limited  to 
0.5  rpm.  Reactor  performance  was  much  improved,  but  still  not  acceptable. 


Figure  6-11.  September  2013  Configuration. 

The  October  configuration  (Figure  6-12)  eliminated  the  Fiberfrax  insulation  and  most  of  the  steel 
assembly  containing  it,  which  increased  waste  /  char  bed  volume  and  allowed  reaction  chamber 
performance  to  approach  system  goals.  The  shortened  feed  pipe  and  increased  bed  axial  cross- 
section  appears  to  allow  the  feed  stream  to  directly  enter  and  replenish  the  char  bed  and  to  nearly 
the  eliminate  premature  combustion  of  the  syngas.  Planned  CFD  analysis  was  expected  to  yield 
further  insight  into  mechanisms  controlling  system  performance.  Because  chamber  internal 
temperature  measurements  were  lower  than  expected,  CFD  based  heat  exchanger  analysis  of  the 
exhaust  heating  configuration  was  initiated  in  parallel  with  CFD  modeling  of  the  primary 
reaction  chamber. 
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Figure  6-12.  October  2013  Configuration. 


Because  of  the  several  configuration  changes,  initial  CFD  analysis  was  limited  to  evaluating  the 
performance  of  the  exhaust  gas  heat  exchanger  associated  with  the  September  and  October  2013 
configurations  (Figure  6-13).  CFD  modeling  of  the  primary  reaction  chamber  for  the  October 
2013  configuration  is  currently  underway  in  both  FLUENT  and  Star-CCM+. 


Figure  6-13.  October  2013  Configuration  with  “Pin-Fin”  Heat  Transfer  Surface  Extensions. 

The  lower  than  expected  chamber  temperatures  measured  during  testing  of  the  October 
configuration  prompted  evaluation  of  a  “Pin-Fin”  enhanced  chamber  wall  configuration. 
Measured  exhaust  inlet  and  exit  temperatures  suggested  the  thermal  efficiency  of  the  current  heat 
exchanger  geometry  could  be  significantly  improved.  The  October  configuration  was  analytically 
modified  to  include  the  “Pin-Fin”  surface  extensions  shown  in  Figure  6-13.  “Pin-Fins”  could  be 
readily  applied  to  the  current  system  with  either  an  “external”  or  “through”  pin  configuration. 
Exhaust  manifold  thermal  performance  results  for  the  “external”  version  are  presented  in  the 
next  section. 


6.3.2  Exhaust  Manifold  CFD  Analysis 


Two  exhaust  manifold  models  were  completed  to  evaluate  the  thermal  performance  of  the  current 
configuration  and  a  practical  “Pin-Fin”  configuration.  From  the  outside,  both  models  appeared  as 
shown  in  Figure  6-14,  and  considered  heat  transfer  in  both  the  fluid  and  the  exhaust  shell.  The 
reference  model  assumed  the  outer  surface  of  the  rotor  adjacent  to  the  exhaust  gas  was  a  uniform 
533  K,  while  the  “Pin-Fin”  enhanced  model  assumed  the  inner  reactor  wall  was  a  uniform  500  K 
and  considered  heat  transfer  in  both  the  reactor  wall  and  the  exhaust  shell.  Both  models  were 
supplied  with  922K  air  entering  a  tangential  inlet  port  at  0.09  kg/s  and  exiting  a  “nominally” 
vertical  exhaust  pipe  at  the  upper  end  of  the  reactor,  and  neither  model  considered  radiations 
effects. 


Figure  6-14.  Nominal  Exhaust  Manifold  Geometry. 

6.3.2. 1  Current  Reactor  Geometry 

In  the  reference  model,  the  steady  RANS  conservation  equations  were  solved  in  a  coupled- 
implicit  manner  on  375K  cell  mesh.  The  solution  included  the  effects  of  flow  turbulence,  reactor 
wall  rotation,  and  buoyancy.  Figure  6-15  shows  the  resulting  Rotor  Heat  Flux  distribution,  which 
was  fairly  uniform  except  in  the  vicinity  of  the  tangential  exhaust  gas  inlet.  For  the  assumed 
533K  rotor  surface  temperature,  heat  entered  the  rotor  at  the  rate  of  11.0  kW.  The  average  heat 
transfer  coefficient  (H)  was  18.9  W/m2/K,  the  corresponding  surface  area  (S)  was  2.5  m2,  and 
the  H*S  product  was  47.3  W/K. 
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Figure  6-15.  Rotor  Surface  Heat  Flux  Distribution. 

63.2.2  Pin-Fin  Enhanced  Reactor  Geometry 

The  “Pin-Fin”  configuration  model  was  solved  in  an  equivalent  manner  on  a  much  larger  2.285 
million  cell  mesh.  The  larger  grid  size  was  required  to  “nominally”  resolve  flow  characteristics 
around  the  pin-fins.  Figure  6-16  shows  the  resulting  Rotor  Heat  Flux  distribution,  which  was 
fairly  uniform  except  in  the  vicinity  of  the  tangential  exhaust  gas  inlet.  For  the  assumed  500K 
internal  rotor  surface  temperature,  heat  entered  the  rotor  at  the  rate  of  12.8  kW.  The  average  heat 
transfer  coefficient  (H)  was  16.0  W/m2/K,  the  corresponding  surface  area  (S)  was  2.9  m2,  and  the 
H*S  product  was  46.5  W/K.  The  thermal  performance  of  this  configuration  was  slightly  less  than 
the  reference  configuration,  and  would  not  be  considered  a  beneficial  addition  to  the  system. 
Alternate  surface  enhancements  may  yield  significantly  improved  performance  without  incurring 
excessive  exhaust  side  pressure  drop. 
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Figure  6-16.  Rotor  Surface  Heat  Flux  Distribution  with  “Pin-Fins.” 

6.3.3  Reactor  CFD  Analysis 

CFD  analysis  of  the  reactor  chamber  started  with  a  fluid-thermal  analysis  of  the  reaction 
chamber  without  the  effects  of  chemistry  and  discrete  particles.  This  permitted  selection  and 
evaluation  of  a  candidate  mesh  without  the  complexity  of  the  chemical  and  particle  dynamics. 
The  initial  fluid-thermal  analysis  solved  the  steady  RANS  conservation  equations  on  a  1.03 
million  cell  grid.  The  subsequent  full  model  is  expected  to  use  the  same  grid,  and  include 
chemical  and  particle  dynamics  representative  of  the  full  system.  Both  steady  and  transient 
solutions  are  under  consideration.  The  chemical  and  particle  dynamics  available  in  Star-CCM+ 
are  similar  to  those  available  in  ANSYS  FLUENT,  and  will  be  selected  for  consistency  between 
the  two  software  packages.  A  brief  discussion  of  relevant  literature,  chemical  modeling,  and 
particle  dynamics  has  been  provided  in  the  section  covering  the  Methodology  and  Model  Setup 
of  the  ANSYS  FLUENT  model,  and  will  not  be  repeated  here. 

6.3.3. 1  Initial  Fluid-Thermal  Analysis 

The  initial  model  considered  the  fluid  dynamics  of  chamber  “air”  coupled  to  the  energy  flows  in 
the  rotor  and  stator  walls  under  boundary  conditions  representative  of  actual  chamber  operation. 
The  inlet  flow  was  set  at  0.019  kg/s,  the  exit  of  the  syngas  extraction  pipe  was  fixed  to  a  static 
pressure  of  -1990  Pa  relative  to  ambient,  and  the  outer  edge  of  the  rotor-stator  gap  at  the  base  of 
the  reaction  chamber  was  fixed  to  ambient  conditions  of  101325  Pa  and  300K.  A  uniform 
convective  boundary  condition  with  a  heat  transfer  coefficient  of  300  W/m2/K  and  an  exhaust 
temperature  of  700  K  was  applied  to  the  rotor  surface  in  contact  with  the  exhaust  flowing 
through  the  exhaust  shroud.  Rotor  and  stator  wall  properties  will  be  updated  from  Aluminum  to 
Carbon  Steel,  and  rotor  convective  boundary  condition  will  be  consistent  with  the  above  exhaust 
manifold  analyses  before  execution  of  the  full  model. 
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Figures  6-17  to  6-20  show  representative  flow,  pressure,  and  temperature  distributions  from  this 
initial  solution.  The  grid  and  solution  parameter  adjustments  required  to  obtain  this  initial 
solution  will  be  carried  over  to  the  full  chamber  solution. 
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Figure  6-17.  Representative  Flow  Patterns  -  Vertical  Cross-Section. 
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Figure  6-18.  Representative  Flow  Patterns  -  Plan  View. 


91 


-2095. 


-1657. 


Pressure  (Pa) 

-1219.  -781.7 


-344.0 


93.67 


Figure  6-19.  Representative  Pressure  Distributions  without  Chemical  and  Particle  Dynamics. 
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Figure  6-20.  Representative  Temperature  Distributions  without  Chemical  and  Particle  Dynamics. 
6.33.2  Fluid-Thermal  Analysis  with  Lagrangian  Feed  and  Chemistry 

Model  preparation  for  a  more  complete  solution  of  the  Gasifier  Reaction  Chamber  dynamics 
included  selected  review  of  relevant  literature,  and  exploration  of  the  Star-CCM+  modeling 
capabilities  to  confirm  suitability  for  the  current  problem.  The  required  chemical  and  particle 
dynamics  will  be  added  to  the  initial  fluid  dynamic  model  from  Section  3.1  to  form  the  basis  for 
comparison  to  test  data  and  evaluation  of  alternate  chamber  configurations. 
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6.3.4  Conclusions 


Completed  work  has  tracked  evolution  of  the  test  hardware  at  SUNY  Cobleskill,  provided  solid 
models  for  CFD  activities  at  both  Benet  Labs  and  Picatinny  Arsenal,  has  helped  quantify  thermal 
boundary  conditions  for  the  reaction  chamber,  and  provided  a  basis  for  CFD  evaluation  of 
reaction  chamber  performance. 

6.4  Equipment  Arrangement 

In  addition  to  the  thermodynamic  modeling,  staff  at  Benet  Labs  created  detailed  3-D  models  of 
all  parts  of  the  gasifier  system.  The  goal  was  to  show  that  all  the  equipment  could  fit  into 
standard  shipping  containers.  TRICONs  were  selected  because  it  is  more  likely  that  smaller 
camps  would  have  the  capability  to  move  these,  rather  than  an  entire  20-ft  container. 

Figure  6-21  and  Figure  6-22  show  the  results  of  this  effort.  All  of  the  gasifier  system,  including 
generator  fits  into  three  TRICONs,  which  can  be  hauled  on  the  back  of  a  HEMTT.  The 
TRICONs  can  be  mounted  in  a  standard  steel  rack,  that  can  be  mechanically  dismounted  (rolled- 
off  the  back)  from  the  HEMTT. 


Figure  6-21.  Side  view  of  gasifier  equipment  in  TRICONs. 
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Figure  6-22.  Top  View  of  Gasifier  System  in  TRICONs. 
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7.  Diesel  Engine  Efficiency  Studies 

This  chapter  presents  syngas  efficiency  testing  on  using  commercial  diesel  engines  with  60  kW 
generators,  the  common  size  for  contingency  power  applications 

7.1  EPA  Tier  2  and  Tier  3  Engines 

Modern  diesel  engines  replace  mechanical  governors  with  electronic  fuel  injection  and  electronic 
ECMs.  Electronic  governor  controls  maintain  the  engine  speed  at  the  exact  synchronous  speed  to 
maintain  60  Hz  electrical  frequency.  Electronic  governors  maintain  precision  frequency  response 
over  the  entire  operating  range  for  electrical  load. 

Zero  percent  electronic  governor  “droop”  is  not  a  desired  feature  when  dual  fueling.  Mechanical 
governors  operate  at  a  4%  governor  droop  (1860  rpm  no  load  and  1780  rpm  full  load)  for 
generator  drives.  Observations  indicate  a  loss  in  fuel  savings  due  to  the  fact  that  the  electronic 
controls  over-inject  liquid  fuel,  which  force  the  engine  to  operate  more  like  a  diesel  cycle  than  as 
a  combination  “Diesel-Otto.”  The  main  observations  are  additional  liquid  fuel  usage  and  heavy 
PM  in  the  exhaust  stream. 

Tier  2  and  Tier  3  engines  were  tested  as  follows: 

1.  Sixty-kW  Generator  with  EPA  Tier  2  John  Deere  5030HF270  with  electronic  controlled  fuel 
injection  and  Woodward  electronic  governor. 

a.  No  abnormal  PM. 

b.  Maximum  liquid  fuel  savings  measured  was  65%  on  IIFPRG  syngas. 

c.  All  tests  conducted  at  >90%  load.  No  noticeable  loss  in  engine  power  when  dual  fueling. 

2.  Sixty-five-kW  Generator  with  EPA  Tier  3  John  Deere  4045TF285  with  electronic  controlled 
fuel  injection  and  John  Deere  electronic  ECM. 

a.  Heavy  PM  observed  at  the  slightest  amount  of  dual  fueling. 

b.  Maximum  liquid  fuel  savings  measured  was  37%  on  IIFPRG  syngas. 

c.  All  tests  were  conducted  at  >  90%  load.  There  was  no  noticeable  loss  in  engine  power 
when  dual  fueling. 

7.2  Feedstocks  for  EPA  Tier  2  Engines  Testing 

Researchers  decided  to  stop  testing  the  EPA  Tier  3  engine  due  to  excessive  black  smoke 
emissions.  The  EPA  Tier  2  engine  was  tested  for  60-second  fuel  usage  “clip  tests”  using  syngas 
created  from  the  IIFPRG.  Table  7-1  lists  the  feedstocks  tested. 
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Table  7-1.  Clip  Test  Feedstocks. 


Diesel  Clip  Tests 

Test 

Date 

Time 

Feedstock 

Test  1 

11/19/2013 

13:49 

Cooksburg  Wood  Chips 

Test  2 

11/19/2013 

14:17 

50%  Cooksburg  Chips  /  50%  Prentice  Hall  Cafeteria  Waste 

Test  3 

11/20/2013 

12:52 

Cooksburg  Wood  Chips 

Test  4 

11/20/2013 

13:52 

70%  Cooksburg  Wood  Chips,  30%  HDPE  by  weight 

Test  5 

11/20/2013 

13:54 

70%  Cooksburg  Wood  Chips,  30%  HDPE  by  weight 

Test  6 

11/20/2013 

15:15 

50%  Cooksburg  Wood  Chips,  50%  Horse  Manure  by  weight 

Test  7 

11/20/2013 

15:34 

50%  Cooksburg  Wood  Chips,  50%  Horse  Manure  by  weight 

Test  8 

11/21/2013 

12:10 

50%  Cooksburg  Wood  Chips,  50%  Cafeteria  Waste  by  weight 

Test  9 

11/21/2013 

12:12 

50%  Cooksburg  Wood  Chips,  50%  Cafeteria  Waste  by  weight 

Test  10 

11/21/2013 

14:45 

50%  Cooksburg  Wood  Chips,  50%  Cafeteria  Waste  by  weight 

7.3  Test  Configuration 

Figure  7-1  shows  the  equipment  used  to  measure  liquid  fuel  usage.  Fuel  consumption  is 
determined  using  the  change  in  fuel  level  in  a  clear  sight  glass  over  a  60-second  test  period.  The 
density  used  for  liquid  diesel  fuel  is  7.1  pounds  per  US  gallon. 


Figure  7-1.  Equipment  Configuration  for  Clip  Tests. 
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7.4  Baseline  Factory  Ratings 

Figure  7-2  shows  the  fuel  consumption  for  the  EPA  Tier  2  John  Deere  5030HF270  engine  as 
shown  on  the  engine  manufacturer’s  data  sheet.  Figure  7-3  shows  the  brake  specific  fuel 
consumption  and  Figure  7-4  shows  the  thermodynamic  efficiency  as  calculated  from  the  engine 
data  sheet. 


J-D  5030HF270  Fuel  Consumption 


0%  20%  40%  60%  80%  100%  120% 

%  of  Maximum  Crankshaft  Brake  Horsepower 


Figure  7-2.  Fuel  Consumption. 
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Figure  7-3.  Brake  Fuel  Consumption. 


97 


J-D  5030HF270 
Thermodynamic  Efficiency 
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Figure  7-4.  Thermodynamic  Efficiency. 


7.5  Clip  Test  Procedure 

Clip  tests  are  conducted  as  follows: 

1.  Hand  valves  HV-207  and  HV-211  are  open.  HV-208  and  HV-210  are  closed.  The  engine 
operates  normally  using  fuel  from  main  fuel  tank  MFT-218. 

2.  Open  HV-209.  Fuel  flows  from  aux.  fuel  tank  AFT-217  and  fills  the  sight  glass. 

3.  Close  HV-209  when  the  sight  glass  is  full. 

4.  Open  HV-208  and  HV-210.  Close  HV-207  and  HV-211.  Fuel  to  run  the  engine  flows  from  the 
fuel  sight  glass. 

5.  Open  HV-204  to  allow  syngas  to  flow  into  the  engine. 

6.  Mark  the  fuel  level  on  the  sight  glass  with  a  dry  erase  marker  and  start  the  60-second  timer. 

7.  Mark  the  fuel  level  on  the  sight  glass  with  a  dry  erase  marker  when  the  60-second  timer 
expires. 

8.  Obtain  exhaust  emissions. 

9.  Open  HV-207  and  HV-211  to  allow  diesel  fuel  to  flow  from  main  fuel  tank  MFT-218. 

7.6  Clip  Test  Results 

The  data  in  Table  7-2  summarize  the  results  from  this  set  of  tests.  This  shows  that  60% 
reductions  in  liquid  fuel  usage  (for  a  constant  electric  load)  are  achievable  on  IIFPRG  syngas,  in 
diesel  engines  similar  to  those  in  common  tactical  generator  sets.  While  CO  exhaust  emissions 
increase  slightly,  NOx  emissions  are  reduced  by  roughly  50%.  The  afterburner  system  should 
combust  almost  all  CO  from  the  exhaust. 

Figure  7-5  shows  no  loss  in  thermodynamic  efficiency  when  dual  fueling  with  an  electronic 
governor,  which  is  contrary  to  the  mechanical  governor  findings.  The  data  indicates  the 
electronic  governor  may  be  injecting  more  liquid  fuel  than  necessary  to  maintain  precision 
frequency  control.  Another  possibility  is  electronic  fuel  injection  atomizes  liquid  fuel  better  by 
pulsing  up  to  100  times  per  injection  cycle.  This  may  help  to  compression  ignite  the  gaseous 
fuel-air  mixture  more  efficiently. 
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Table  7-2.  Clip  Test  Results. 


Dual  Fueling  Clip  Tests 
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Figure  7-5.  Clip  Test  Efficiency  and  Fuel  Savings. 
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7.7  Conclusions 


The  diesel  engine  performance,  when  dual  fueled  on  nitrogen  diluted  methane,  is  similar  to 
operating  on  ultra-low  energy  syngas.  Weak  gaseous  mixtures,  that  are  not  flammable  in  air,  still 
provide  liquid  fuel  savings  in  a  diesel  engine. 

Diesel  engines  can  operate  with  little  or  no  power  loss,  even  when  dual  fueled  at  high  gaseous 
fueling  rates  using  very  weak  syngas.  Liquid  fuel  savings  of  83%  have  been  measured  on  135 
BTU/scf  LHV  syngas  with  less  than  1.5%  moisture  content.  Reducing  the  dewpoint  of  weak 
syngas  greatly  increases  liquid  fuel  savings  by  reducing  the  thermal  load  (due  to  moisture)  on  the 
engine. 

The  engine  governor  automatically  adjusts  the  liquid  fuel  injection  rate  to  maintain  crankshaft 
speed  at  the  target  60  Hz  synchronous  speed.  The  engine  automatically  increases  speed  when 
feeding  gaseous  fuel.  The  governor  automatically  reduces  the  liquid  fuel  injection  rate  to  provide 
a  liquid  fuel  savings.  Gaseous  fueling  can  vary  at  any  flow  rate,  without  concern  for  air  to  fuel 
ratio,  by  mixing  the  syngas  directly  with  the  engine  intake  airflow. 

Over-fueling  is  observed  by  engine  speed  instability.  The  governor  momentarily  stops  the 
injection  of  liquid  fuel  to  reduce  engine  speed.  Compression  ignition  stops,  causing  the  engine 
speed  to  decrease  rapidly.  The  governor  senses  the  loss  of  engine  speed  and  starts  liquid  fuel 
injection  again.  The  engine  speed  “hunts”  until  the  gaseous  fueling  rate  is  reduced. 

The  optimum  fueling  point  is  determined  by  engine  speed  at  any  electrical  load.  Gaseous  fuel  is 
fed  into  the  engine  until  the  crankshaft  speed  reaches  98%  of  the  no  load  governor  speed.  The 
control  of  air  to  fuel  ratio  is  not  required.  This  type  of  gas  metering  control  will  not  work  on 
engines  with  electronic  governors  using  precision  frequency  regulation. 

Gaseous  fuel  with  significant  nitrogen  content  reduces  NOx  emissions.  Ultra-low  energy  syngas 
with  a  LHV  between  100  and  160  BTU/scf  provides  the  lowest  NOx  emissions.  Reducing  engine 
load  also  reduces  NOx  emissions. 

Dual  fueling  a  diesel  engine  increases  carbon  monoxide  emissions.  A  significant  loss  of 
thermodynamic  efficiency  was  also  observed  with  mechanical  governors.  Researchers  feel  this  is 
the  result  of  the  diesel  thermodynamic  cycle  transitioning  towards  an  Otto  thermodynamic  cycle 
as  the  gaseous  fueling  rate  increases. 

A  significant  loss  of  thermodynamic  efficiency  was  not  observed  on  electronically  governed 
engines.  These  engines  did  not  provide  liquid  fuel  savings  comparable  to  mechanically  governed 
engines.  Excessive  PM  (diesel  soot)  was  observed  in  EPA  Tier  3  engines.  These  observations 
indicate  the  electronic  governor  control  with  precision  frequency  regulation  is  over-fueling  the 
engine  with  liquid  fuel  to  maintain  the  precise  synchronous  speed.  Reprogramming  electronic 
controls  to  provide  a  traditional  4%  governor  droop  may  correct  these  problems. 

After  all  of  the  gasification  experiments,  the  diesel  engine  used  to  burn  syngas  was  disassembled 
and  thoroughly  inspected.  The  engine  was  in  very  good  condition,  with  small  amounts  of  wear 
that  could  be  attributed  to  syngas  operation.  Appendix  D  gives  details  of  this  inspection. 
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8.  Dewatering  Waste  via  Mechanical  Compression 

8.1  Mechanical  Compression  to  Reduce  Moisture  Content 

One  of  the  chief  challenges  of  processing  unsorted  Municipal  Solid  Waste  (MSW)  is  the 
inconsistent  and  often  high  moisture  content.  Commercial  mass-burn  incineration  plants  rely  on 
homogenization  of  vast  quantities  of  incoming  waste,  excess  oxygen,  and  sometimes 
supplemental  fuels  to  overcome  wet  wastes.  Some  small  scale  gasification  systems  attempt  to  dry 
incoming  waste  by  diverting  a  portion  of  produced  thermal  energy. 

The  current  objective  of  the  testing  being  done  on  biomass  products  is  to  test  several  theories  and 
ideas  concerning  mechanical  dewatering  and  moisture  content  percentage  reduction.  The 
objective  is  to  first  complete  small  scale  testing  to  find  out  if  using  just  mechanical  and  hydraulic 
methods  the  moisture  content  percentage  on  a  wet  basis  scale  can  be  reduced  to  a  moisture 
percentage  level  that  will  allow  for  those  materials  to  be  burned  cleanly  and  efficiently  for  heat, 
power  and  fuel  generation  and  use.  After  testing  has  confirmed  that  the  moisture  percentage  can 
be  reduced  by  mechanical  means  alone  or  other  methods  must  be  used  in  conjunction  with 
mechanical  dewatering  a  prototype  machine  will  be  designed  and  built  for  use  in  testing  the 
mechanical  dewatering  process.  During  the  testing  phase  the  amount  of  product  being 
compressed  and  extruded  as  well  as  the  integrity  of  the  pressed  products  shape  as  well  as  density 
and  moisture  content  shall  all  be  tested  and  observed.  Modifications  will  be  done  during  and 
after  testing  to  fix  any  problems  or  malfunctions  that  are  observed  during  the  building  and  testing 
phase  of  the  prototype  machine. 

This  report  is  to  examine  the  results  of  tests  on  several  biomass  materials  using  a  mechanical 
method  to  press  out  water  and  to  reduce  the  amount  of  moisture  content  percentage  within  the 
materials  themselves.  These  test  results  are  the  preliminary  findings  from  the  testing  of  paper  at 
80  and  50%  moisture  and  switchgrass  tested  at  80%  moisture  content.  The  test  were  done  to  see 
what  the  results  were  after  mechanically  dewatering  the  samples  and  if  the  percentage  of 
moisture  removed  from  the  biomass  type  being  tested  was  within  the  allowable  moisture 
percentage  range  to  allow  for  it  to  be  burned/combusted  without  the  need  for  adding  a  drying 
element  to  the  prototype  that  will  be  built  in  the  near  future. 

8.2  Mechanical  Dewatering  Tests  Procedure 

I  Determine  as-Received  Moisture  Content  of  Feedstock  Sample 

1 .  Obtain  an  approximate  5  gallon  (clean  bucket)  sample  of  as-received  wet  feedstock. 

2.  Remove  a  sample  of  about  100  grams  from  the  center  of  the  bucket. 

3.  Record  the  tare  weight  of  the  small  foil  drying  pan. 

4.  Place  the  lOOg  wet  sample  in  the  small  foil  drying  pan  and  spread  the  sample  out  evenly. 

5.  Record  the  total  combined  gross  weight  of  the  foil  drying  pan  and  the  100  gram  as-received 
wet  sample. 

6.  Calculate  the  net  sample  weight  (subtract  the  gross  weight  from  the  tare  weight). 

7.  Place  the  foil  sample  pan  in  the  drying  oven  at  115  °C  (239  °F)  for  at  least  1  hour. 

8.  Remove  the  foil  sample  pan  from  the  oven  and  measure  the  total  gross  weight. 
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9.  Determine  the  net  weight  of  the  dried  sample  by  subtracting  the  gross  weight  from  the  tare 
weight. 

10.  Calculate  the  percentage  moisture  (wet  basis)  of  the  as-received  feedstock  samples. 

I  Sample  Preparation 

1 .  Remove  about  200  grams  and  place  in  one  or  two  large  foil  pans  (keep  material  depth  less 
than  1-in.). 

2.  Place  the  large  foil  pans  in  the  drying  oven  at  115  °C  (239  °F)  for  at  least  12  hours.  Mix  the 
sample  by  hand  numerous  times  during  the  drying  period. 

3.  Remove  the  large  foil  pans  from  the  drying  oven. 

4.  Remove  a  sample  of  about  100  grams  from  each  large  foil  pan. 

5.  Record  the  tare  weight  of  each  small  foil  drying  pan. 

6.  Place  the  lOOg  wet  sample  in  the  small  foil  drying  pan  and  spread  the  sample  out  evenly  (do 
this  twice  if  there  are  two  samples). 

7.  Record  the  total  combined  gross  weight  of  the  foil  drying  pan  and  the  100  gram  dried  sample. 

8.  Calculate  the  net  sample  weight  (subtract  the  gross  weight  from  the  tare  weight). 

9.  Place  the  foil  sample  pan  in  the  drying  oven  at  115  °C  (239  °F)  for  at  least  1  hour. 

10.  Remove  the  foil  sample  pan  from  the  oven  and  measure  the  total  gross  weight. 

11.  Determine  the  net  weight  of  the  dried  sample  by  subtracting  the  gross  weight  from  the  tare 
weight. 

12.  Calculate  the  percentage  moisture  (wet  basis)  of  the  dried  feedstock  samples. 

13.  The  samples  must  be  less  than  3%  moisture  before  proceeding. 

14.  Measure  the  tare  weight  of  a  large  foil  pan. 

15.  Using  the  large  foil  pan,  measure  out  approximately  200  grams  of  dried  (<  3%  moisture) 
feedstock  sample  (200  g  +  tare  weight  of  the  large  foil  pan). 

16.  Measure  out  800  grams  of  tap  water. 

17.  Hand  mix  the  800  grams  of  water  with  the  200  gram  feedstock  sample  in  the  large  foil  pan. 

18.  As  a  check, 

19.  Measure  the  gross  pan  weight. 

20.  Determine  the  wet  net  weight  (gross  -  pan  tare). 

21.  The  wet  net  weight  should  be  approximately  1000  grams. 

II  Ram  Dewatering  Test  Procedure 

1.  Measure  the  tare  weight  of  the  compression  tube. 

2.  Hand  fill  the  compression  tube  with  wet  feedstock  (at  80%  moisture). 

3.  Measure  the  gross  weight  of  the  filled  compression  tube. 

4.  Compress  the  tube  to  the  target  hydraulic  pressure  for  10  seconds. 

5.  Release  and  retract  the  hydraulic  jack. 

6.  Measure  the  gross  weight  of  the  compressed  sample  cylinder. 

7.  Remove  the  pressed  sample  from  the  compression  cylinder  using  the  shaft  punch. 

8.  Measure  the  tare  weight  of  the  foil  sample  pan. 

9.  Measure  the  gross  weight  of  the  foil  sample  pan  and  pressed  sample. 

10.  Place  sample  in  oven  at  115  °C  (239  °F)  for  3  hours. 

11.  Measure  the  gross  weight  of  the  dried  sample. 

12.  Calculate  the  percentage  moisture  in  the  as  pressed  condition. 
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8.3  Results  of  Compressions  Tests 

Table  8-1  lists  (and  Figure  8-1  shows)  the  percent  moisture  content  that  was  in  each  paper 
sample  after  it  had  been  mechanically  dewatered  at  the  compression  indicated.  If  the  moisture 
content  percentage  is  above  25%  moisture  content  wet  then  the  material  cannot  be  used  as  a  fuel 
sources  as  it  has  too  high  a  moisture  content  to  allow  for  easy  combustion.  The  numbers  of  each 
sample  test  at  80%  and  at  50%  rule  the  current  use  of  just  compressing  and  dewatering  the 
samples  out.  The  data  shows  that  across  the  test  samples  and  at  both  80%  and  50  %  moisture 
levels  the  moisture  percentage  show  a  steady  decrease  as  the  psi  levels  used  in  the  compaction  of 
each  test  are  increased.  With  the  increase  in  psi  pressure  the  amount  of  water  is  all  but  removed 
at  the  higher  levels  and  the  material  is  just  being  compacted  into  a  much  denser  form.  With  each 
sample  test  of  paper  the  percentage  numbers  of  each  test  for  each  sample  varied  between  1  to  5% 
in  either  direction  of  the  percentage  scale  of  all  tests  1  through  5  across  three  different  paper 
sample  with  several  wide  spread  variations  in  percentage  data  that  are  explainable  by  the  amount 
of  initial  moisture  in  the  paper  that  was  used  in  the  test  pipe,  how  hard  packed  the  amount  of 
material  was  in  the  test  pipe  and  the  kind  of  paper  used.  In  the  80%  moisture  sample  white  office 
paper  was  used,  which  was  thicker  than  the  shredded  magazine  paper  used  for  the  50  %  moisture 
test,  which  would  allow  for  more  moisture  absorption  in  the  thicker  paper  but  more  moisture  to 
be  squeezed  out  from  the  thinner  paper  and  allow  for  more  compaction  at  the  same  pressure. 
Figure  8-2  shows  compresses  paper  slugs  after  dewatering,  then  drying.  From  left  to  right,  this 
shows  test  pressures  from  1000  to  12000  psi. 

The  testing  for  switchgrass  was  the  same  as  the  testing  done  on  the  samples  of  paper.  There  were 
three  tests  done  on  the  sample  as  was  done  for  the  paper  test,  but  only  the  80  %  moisture  content 
testing  was  done  and  the  50%  moisture  content  testing  was  not  done.  The  initial  moisture  content 
of  the  switchgrass  as  it  was  received  was  calculated  at  11.1  %  moisture  content.  During  the  80% 
moisture  content  tests,  the  amount  of  water  was  800g  water  to  200g  of  dry  switchgrass  sample  to 
make  about  an  80%  moisture  content  mixture  to  use  for  testing.  For  the  test  the  switchgrass  was 
cut  into  much  smaller  pieces  before  water  was  added  to  it,  to  allow  for  the  same  amount  of 
material  to  take  up  less  space  than  the  uncut  material  was  currently  taking  up  in  the  tin  pans. 
After  compressing  the  switchgrass  sample  compressed  at  12000  had  about  the  same  moisture 
content  percentages  as  the  paper  samples  did  after  being  compressed  at  the  sample  psi  pressure. 
These  results  would  indicate  that  switchgrass  that  was  extremely  wet  when  compressed  at  a  high 
compression  psi  than  tested  at  could  be  dewatered  enough  to  allow  for  the  materials  to  be  used  as 
fuel  (Table  8-2  and  Figure  8-3). 
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Table  8-1.  Paper  Dewatering  Data. 
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32.9% 
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47% 

47.0% 

46% 

Test  2 

2000 

37% 

38.5% 

38% 

Test  3 

4000 

33% 

33.0% 

37% 

Test  4 

8000 

26% 

29.0% 

31% 

Tests 

12000 

28% 

29.2% 

33% 
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Figure  8-1.  Compression  Dewatering  of  Paper  Samples. 
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Figure  8-2.  Compressed  Paper  Test  Slugs. 


Table  8-2.  Switch  Grass  Samples  for  Compression. 


Switch  grass 

Switch 

Switch 

Grass 

Grass 

Sample  1 

Sample  2 

Sample  3 

Compres  moisture 

moisture 

moisture 

Stress  Content 

Content 

Content 

psi  Wet  Basis 

Wet  Basis 

Wet  Basis 

0 

1000 

46.20%  47.9% 

50.9% 

2000 

41.50%  56.0% 

41.3% 

4000 

39.10%  39.6% 

36,4% 

sooo 

37.00%  37.4% 

36.0% 

12000 

36.30%  34.5% 

35.1% 

Figure  8-3.  Results  of  Switch  Grass  Compression  Test. 
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When  paper  was  used  the  amount  of  moisture  percentage  in  the  remaining  dried  sample  was  still 
too  high  even  in  with  the  psi  being  between  8,000  to  12,000  when  the  test  was  performed  it  was 
found  that  the  moisture  content  was  still  too  high  at  around  28%  moisture  content.  These  results 
also  occurred  with  the  switchgrass  tests  with  the  moisture  content  of  the  lowest  sample  after 
dewatering  was  34.5  %  moisture  content. 

After  the  materials  had  been  dewatered  and  pressed  at  the  psi  test  point  the  slugs  that  were 
created  were  dried  in  an  oven  for  several  hours  to  remove  moisture  and  to  see  how  well  the  slugs 
of  the  material  being  tested  at  that  particular  moisture  content  held  up  when  heated.  The  paper  at 
the  80%  test  held  its  shape  well,  both  when  it  was  wet  and  had  been  pressed  and  also  when  the 
samples  had  been  exposed  to  115  °C  (239  °F)  heat  for  3  to  4  hours  to  dry  them  and  to  see  if 
prolonged  drying  would  reduce  the  moisture  down  to  25%  or  lower.  At  lower  compression  psi 
levels  the  paper  slug  was  bigger  in  size  and  could  be  broken  apart  more  easily  and  had  a  higher 
moisture  content  percentage  after  drying.  The  higher  the  compression,  the  denser  the  paper  slugs, 
which  made  breaking  them  apart  much  more  difficult.  The  denser  paper  pellets  moisture  content 
was  around  26%  when  compressed  to  12,000  compress  stress  psi  or  just  above  the  desired  25% 
moisture  content  of  materials. 

With  compressing  of  switchgrass  samples  the  switchgrass  held  its  shape  well  after  it  had  been 
compressed  while  each  sample  was  still  wet  and  had  not  been  dried  for  several  hours.  After 
drying  the  switchgrass  slugs  pressed  at  the  first  4  psi  test  pressures  broke  when  picked  up  and 
handled,  while  the  switchgrass  sample  pressed  at  12,000  psi  compress  stress  pressure  barely 
maintained  its  shape  when  picked  up,  but  the  round  shape  of  the  switchgrass  slug  could  still  be 
made  out. 

With  the  data  showing  that  even  when  switchgrass  and  paper  were  pressed  at  a  high  psi  pressure 
that  the  amount  of  moisture  pressed  out  was  not  lowered  enough  in  terms  of  moisture  percentage 
in  the  sample  to  allow  for  the  materials  to  be  used  for  burning  as  a  fuel  source.  Paper  at  50% 
moisture  content  was  able  to  be  dewatered  down  to  the  point  of  having  26%  moisture  content 
and  that  result  was  created  by  pressing  the  paper  at  12,000  stress  pressure  psi  limit  on  the  bottle 
jack  gauge.  Switch  grass  had  a  relatively  low  initial  moisture  content  percentage  as  received  than 
paper. 

8.4  Equipment  and  Procedures 

Several  different  types  of  equipment  were  used  during  testing  and  each  had  a  specific  function 
during  the  testing  procedure.  The  main  piece  of  equipment  used  was  a  bottle  jack  that  had  a  rated 
12  ton  load  limit  capacity  and  was  manufactured  by  the  Central  Hydraulic  Company.  The  bottle 
jack  rested  on  two  metal  flat  weights  that  then  rested  on  a  shop  press  frame  made  by  the  same 
company  that  made  the  bottle  jack.  The  second  piece  of  equipment  that  was  used  during  testing 
was  an  oven  that  was  used  to  dry  samples.  The  oven  was  manufactured  by  Thermo  Scientific 
with  the  type  being  the  Precision  model.  An  electronic  scale  with  a  3,100g  capacity  was  used  for 
measuring  all  samples  weight,  the  weight  of  the  metal  pipes  both  empty  and  full  of  test  samples 
as  well  as  the  test  samples  that  have  been  compressed  before  drying  and  the  samples  weights 
after  drying.  Twelve  small  tin  pans  were  used  to  hold  the  compressed  sample  slugs  to  allow  them 
to  be  weighed  and  then  put  into  the  oven  with  each  sample  being  identifiable  by  the  numbers  on 
each  of  the  pans.  Six  metal  pipe  sections  were  used  for  the  forming  of  the  samples  and  to  hold 
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the  sample  in  place  while  they  were  compressed  under  different  psi  loads  by  the  bottle  jack.  Two 
five-  gallon  buckets  were  used  to  collect  the  necessary  samples  of  switchgrass  and  horse  manure 
while  shredded  paper  material  was  collected  from  the  local  paper  recycling  box  as  well  as  the 
shredder  itself.  Two  large  foil  tins  or  pans  depending  on  what  material  was  being  tested  were 
used  during  finding  out  the  moisture  content  as  collected  of  the  current  material  type. 

Several  methods  and  analytical  tools  were  used  in  the  collection  of  the  data  acquired  from  testing 
the  moisture  content  percentage  on  paper  both  at  50%  and  80%  moisture  content  as  well  as 
moisture  content  on  switchgrass  at  80%  and  as-received  samples  of  horse  manure.  The  test  done 
to  determine  the  as-received  moisture  content  used  the  wet  basis  formula  to  figure  out  the 
moisture  percentage  from  the  test  material.  Once  the  percentage  moisture  content  was  found  of 
the  initial  material  test  sample  of  which  a  lOOg  sample  from  the  material  being  test  was  taken 
weighed  to  get  the  weight  of  the  sample  wet  and  then  dried  in  an  oven  for  1  hour  to  get  a  dry 
weight.  After  this  first  test  was  done  on  each  material  sample,  each  material  was  tested  the  same 
way.  A  200g  sample  of  paper  and  200g  sample  of  switchgrass  were  mixed  with  800g  of  water  to 
create  80%  moisture  content  sample  mixture  for  testing  both  types  of  material  samples  and  lOOg 
of  paper  and  lOOg  of  water  were  mixed  to  create  the  50%  moisture  sample.  Six  pipes  were  filled 
with  the  test  material  packed  down  to  about  a  *4  -in.  below  the  rim  surface  of  the  pipe.  Each 
individual  pipe  was  weighed  empty  to  get  the  tare  of  the  pipe  and  then  with  a  sample  in  it  to  get 
the  gross  weight  of  the  sample  and  pipe.  Each  sample  then  had  the  moisture  mechanically 
pressed  out  of  it  by  use  of  a  piston  and  bottle  jack  setup  on  the  jack  press  stand.  After  each 
sample  was  dewatered  the  weight  of  the  sample  still  in  the  individual  test  pipe  was  taken.  The 
sample  was  taken  out  of  the  pipe  and  put  in  a  numbered  tin  pan  that  had  been  weighed  to  get  its 
tare  weight.  The  wet  compressed  sample  was  weighed  in  the  pan  and  the  weight  of  the  pan  and 
sample  was  recorded.  The  sample  was  placed  in  an  oven  and  dried  for  several  hours  at  115  °C 
(239  °F).  After  drying  the  sample  were  weighed  again  to  get  a  dry  weight.  The  gross  weight  of 
the  dry  sample  in  the  pan  minus  the  tare  weight  was  subtracted  from  the  gross  weight  of  the  wet 
sample  in  the  pan  minus  the  tare  weight  of  the  pan.  This  procedure  was  done  for  each  of  the  three 
sample  batches  and  was  done  for  each  of  the  five  compression  stress  test  psi  compression  levels 
to  get  the  required  data  results. 

8.5  Conclusions 

Paper  after  testing  samples  of  80  %  moisture  content  as  well  as  testing  of  sample  composed  of  a 
50%  moisture  content  proved  to  be  the  easiest  in  terms  of  reducing  moisture  content  around  the 
25%  or  under  moisture  content  percentages  needed  for  burning.  The  highest  that  paper  was 
compressed  at  was  12000  compression  stress  psi  pressure  and  the  average  moisture  content  at  a 
50  %  moisture  content  was  29%.  This  should  mean  that  any  paper  products  that  are  to  be  pressed 
should  be  as  dry  as  possible  and  by  doubling  the  amount  of  psi  pressure  used  to  compress  the 
paper  the  amount  of  moisture  should  be  reduced  to  the  point  of  the  moisture  percentage  being 
25%  or  under.  When  the  tests  at  80%  and  50%  were  done  different  kinds  of  paper  was  used.  At 
80%  it  was  plain  shredded  office  paper,  which  held  and  absorbed  a  lot  of  moisture  and 
compacted  nicely  and  maintained  shaped  even  after  drying  and  at  50%  it  was  printed  thin 
magazine  paper  and  this  absorbed  water  as  well  be  also  allowed  for  more  water  to  be  pressed  out 
of  it  and  that  the  pressed  sample  was  compressed  to  an  even  thinner  size.  It  is  recommended  that, 
when  compressing  paper-based  products,  the  maximum  amount  of  pressure  (psi)  be  used  to 
allow  for  the  greatest  amount  of  moisture  to  be  pressed  out.  This  should  result  in  the  lowest 
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possible  moisture  percentage  and  also  creates  a  very  dense  very  dry  slug  that  holds  its  shape  and 
is  great  for  burning  for  fuel.  In  terms  of  design  if  by  just  compressing  the  materials  at  a  higher 
psi  pressure  does  not  work  to  bring  the  moisture  content  of  the  materials  down  to  an  acceptable 
moisture  content  percentage  level  then  a  drying  device  of  some  form  may  have  to  be 
incorporated  into  the  design  plan  as  well  as  a  some  type  of  grinder  for  reducing  the  particle  size 
of  the  material  as  its  going  into  the  machine  to  be  compressed. 

Viewing  the  graphs  and  data  tables  of  each  of  the  materials  tested  and  compressed  at  different 
moisture  content  levels  and  what  the  graphs  show  of  the  data  pattern  that  developed  there  can  be 
several  conclusions  made.  One  that  the  idea  of  using  mechanical  means  to  dewater  materials 
down  to  a  level  of  moisture  content  percentage  that  allows  for  full  combustion  and  burning  can 
be  done.  That  a  much  higher  psi  pressure  has  to  be  used  in  compressing  materials  to  allows  for 
such  a  level  or  moisture  content  percentage  to  be  reached.  Materials  such  as  animal  waste  may 
not  be  suitable  for  compression  by  mechanical  means  at  high  psi  pressure.  That  the  results  from 
these  tests  on  paper,  switchgrass  and  manure  can  only  be  used  as  a  baseline  for  gauging  test  data 
results  as  there  may  be  many  kinds  of  material  that  may  be  compressed  and  dewatered  that  have 
much  higher  or  lower  as-received  moisture  contents  then  the  materials  tested  and  hold  their 
shapes  and  structural  integrity  better. 
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9.  Conclusions  and  Implications  for  Future  Research/Implementation 

9.1  Conclusions  from  this  Project 

The  prototype  gasification  system  performed  well,  in  terms  of  accepting  unsorted,  realistic  waste 
mixtures,  and  converting  the  waste  to  exportable  power.  The  reactor  and  system  design  described 
in  sections  2  and  3  have  proven  gasification  of  mixed  (unsorted)  solid  wastes  without  the  need 
for  pre-processing  (the  requirement  for  intensive  pre-processing  in  other  systems  based  on 
downdraft  gasification  has  proven  problematic).  Additionally,  our  team  demonstrated  that  our 
overall  system  approach  destroys  waste  and  produces  net-positive  electric  output.  Our  new 
reactor  design  is  a  novel  gasifier  type  that  meets  its  purpose. 

When  we  began  this  project,  we  did  not  know  what  composition  of  syngas  to  expect.  Most 
literature  describes  syngas  from  downdraft  systems,  which  contain  mostly  Cl  compounds.  Our 
reactor  is  a  modified  version  of  an  updraft  gasifier.  Experimentally,  we  found  our  syngas  to  be 
much  higher  in  energy  than  could  be  accounted  for  by  H2,  CO,  and  CH4,  etc.  Then  analytically, 
we  found  that  the  syngas  was  very  similar  to  commercial  liquid  fuels  (Appendix  E).  This 
updraft-like  reactor,  plus  the  oil  reflux  (below)  contribute  to  the  favorable  overall  energy 
balance. 

The  oil  quench  tank  described  in  section  3.5  turned  out  to  be  very  important  to  the  overall 
process  for  a  number  of  reasons.  First,  it  performed  its  main  job  of  removing  tars  from  the 
syngas  very  well.  Second,  it  very  effectively,  sharply  reduced  the  temperature  of  the  syngas 
coming  out  of  the  reactor,  while  maintaining  itself  at  a  constant  temperature.  We  believe  this  is 
due  to  the  entrained,  emulsified  water  that  enters  the  quencher  as  steam.  As  long  as  water  is 
present,  it  keeps  the  temperature  of  the  quencher  below  the  boiling  point  of  water.  Third, 
refluxing  the  accumulating  tars  and  pyro  oils  back  into  the  gasifier  greatly  increased  the  energy 
content  of  the  syngas  (section  4.5.2 

9.2  Additional  Research  Needed 

There  are  several  areas  of  engineering  work  left  before  moving  towards  a  long  term 
demonstration  at  a  military  site.  These  include  integrating  a  shredder  and  automatic  waste  feed 
system;  establishing  redundant  PLC  logic  controls  for  extra  safety;  and  of  course,  putting  the 
whole  system  into  shipping  containers. 

The  above  items  require  work,  but  that  work  is  well  understood,  using  commercial  technology. 
The  one  significant  engineering  problem  that  remains,  is  determine  the  most  efficient  way  to 
introduce  syngas  into  a  diesel  engine.  Appendix  C  below,  gives  a  detailed  discussion  of  the 
benefits  of  using  a  diesel  engine  for  this  application.  In  short,  diesel  is  more  flexible  in  terms  of 
syngas  quality  and  quantity  it  will  accept;  and  diesels  are  the  dominant  engine  type  in  theater. 
However,  the  method  of  introducing  the  syngas,  used  in  the  project,  is  problematic.  We 
introduced  syngas  into  the  engine  air  intake  via  the  turbocharger,  so  the  engine  uses  less  liquid 
fuel  because  of  the  energy  value  in  the  syngas.  This  works  up  to  a  point,  but  by  doing  so,  you 
displace  air  with  the  syngas.  Therefore  the  engine  becomes  starved  for  oxygen  at  high  rates  of 
syngas  feed,  which  causes  the  engine  to  run  “rich”  and  produce  soot.  You  want  to  maximize  the 
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syngas  feed  because  that  means  you  are  maximizing  liquid  fuel  savings,  and  waste  destruction 
throughput. 

To  solve  this  problem  may  require  working  with  an  engine  manufacturer  to  figure  out  correct  gas 
flow  rates  and  turbo  size  and  pressure  to  assure  that  adequate  oxygen  gets  to  the  engine  so  it  can 
run  cleanly  and  efficiently  (Appendix  C). 

9.3  Suggested  Implementation 

The  author  has  participated  in  the  Joint  Defense  Waste-to-Energy  work  group  (JDW2E),  which  is 
hosted  by  the  Navy.  This  working  group  is  aware  of  this  technology,  and  it  is  hoped  that  this 
report  will  generate  interest  among  multiple  services.  The  Air  Force  Research  Lab’s  periodic 
WTE  workshops  have  also  been  brief  on  this  technology. 

The  prototype  system  developed  under  this  project  was  a  full  scale,  proof  of  concept.  It  is 
suitable  for  short  term  demonstrations,  and  SUNY  Cobleskill  has  sought  funds  for  upgrades  to 
make  the  system  more  mobile  and  automated;  better  for  short  demonstrations  in  multiple  types  of 
venues. 

To  move  this  technology  towards  DoD  contingency  operations,  the  next  logical  steps  would  be  to 
construct  a  new  version  in  a  20-ft  container,  or  three  TRICONs,  that  incorporates  all  technical 
lessons-learned  from  this  project,  and  an  automated  waste  feed  system.  This  version  would  be 
suitable  for  long  term  military  testing  at  a  location  such  as  the  Contingency  Basing  Integration 
Technology  Evaluation  Center  at  Fort  Leonard  Wood,  MO  -  also  the  home  of  the  Engineer 
School.  There,  the  gasifier  could  be  run  and  observed  by  soldiers  in  training;  soldier  waste 
disposal  would  be  somewhat  realistic;  and  the  power  output  could  be  monitored  and  integrated 
into  the  camp  micro-grid.  There’s  another  test  center  at  Tyndall  Air  Force  Base  (AFB),  which  has 
hosted  WTE  demonstrations  and  a  containerized  system,  could  easily  be  moved  there  for  Air 
Force  exposure. 

Once  we  are  in  a  position  for  long  term  demonstration,  it  will  be  time  to  engage  with  PM-E2S2 
to  work  on  a  formal  technology  transfer  agreement. 
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Appendix  A:  Points  of  Contact 


Point  of  Contact 

Organization 

Phone  &  E-mail 

Role  in  Project 

Mr.  Stephen  D.  Cosper 

U.S.  Army  ERDC-CERL 

217-398-5569 

Stephen.D.Cosoer@usace.armv.mil 

Project  Manager 

Dr.  Paul  Amodeo 

SUNY  Cobleskill  Center  for 

Environmental  Science  and 
Technology 

518-255-5384 

AmodeoPA@cobleskill.edu 

PI  for  technology 
development 
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Appendix  B:  Supporting  Data  Derived  from  Syngas  Analysis  Reports 


The  following  pages  shows  initial  GC  work  and  calorific  data  for  syngas  samples  during  a  series 
of  IIFPRG  trials  in  November  2013,  processing  a  variety  of  feedstocks.  Table  B-l  summarizes 
this  data  by  feedstock.  For  the  measured  HHV,  the  syngas  was  passed  through  a  calorimeter  and 
therefore  includes  all  gases  present,  i.e.,  those  not  capture  in  the  initial  GC  data  which  only 
looked  for  Cl  species.  Subsequent  GC  work  (Appendix  E)  measures  the  full  extent  of  organics. 


Table  B-l.  GC  Data  Summary. 


Feedstock  into  IIFPRG 

Vol.  %  H2 

Vol.  %  02 

Vol.  %  N2 

Vol.  %  CH4 

Vol.  %  CO 

Vol.  %  C02 

Measured 

HHV  (BTU/SCF) 

70%  woodchips,  30% 
rubber  by  weight 

5.7 

2.1 

62.3 

1.2 

21.5 

7.2 

99.5 

50%  Cafeteria  waste 
(wet  food,  liquids, 
plastic  wrappers, 
packaging);  50%  wood 
chips 

5.8 

1.7 

59.0 

1.5 

23.9 

8.2 

111.5 

Woodchips 

6.8 

2.1 

60.2 

1.8 

22.3 

9.0 

104.1 

70%  woodchips,  30% 
HDPE 

5.4 

1.9 

60.8 

1.8 

20.1 

7.6 

100.5 

Pine  chips 

6.0 

2.6 

61.6 

1.7 

17.3 

10.8 

92.5 
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Appendix  C:  Engine  Based  Electrical  Generating  Systems, 

Diesel  vs.  Spark  Engines 

(Note  that  this  section  was  submitted  previously  in  response  to  a  specific  question  at  the  October 
2013  IPR) 

Various  methods  exist  to  generate  electricity  from  a  gasification  system  operating  on  waste. 
Internal  combustion  (I/C)  engines  (spark  ignition  and  diesel)  are  the  simplest  methods  to  convert 
gaseous  fuel  into  mechanical  work  to  drive  a  generator.  Other  methods  include  steam  turbines, 
reciprocating  steam  engines,  organic  Rankine,  Brayton  gas  turbines,  and  Stirling  external 
combustion  engines.  Simplicity,  power  density,  safety,  emissions,  and  cost  are  the  major 
considerations  that  make  I/C  engines  the  most  attractive. 

The  primary  problem  with  operating  an  I/C  engine-driven  generator  on  syngas  is  crankshaft 
speed  control  as  the  electrical  load  and  syngas  energy  values  vary.  The  intent  of  this  document  is 
to  describe  the  differences  between  diesel  and  spark  ignition  engine-driven  generators  fueled  by 
ultra-low  energy  waste  derived  syngas. 

Diesel  engine-driven  generators  offer  significant  advantages  for  military  applications.  Diesel 
generators  operate  smoothly  with  acceptable  frequency  and  voltage  regulation  as  the  syngas 
energy  value  and  electrical  load  varies.  The  main  advantage  of  diesel  engines  is  that  they  do  not 
use  intake  air  throttle  control  to  regulate  engine  speed.  Engine  speed  is  controlled  by  a  governor 
that  meters  the  amount  of  liquid  fuel  injected  into  each  cylinder.  Significant  amounts  of  excess 
oxygen  exist  in  the  exhaust  stream  and  the  engine  is  not  sensitive  to  lean  air  to  fuel  ratios.  The 
engine  operates  seamlessly  with  drastic  variations  in  syngas  energy  levels  with  no  adjustment  of 
combustion  air. 

The  greatest  disadvantage  of  diesel  driven  generators  is  liquid  fuel  usage.  The  engine  must  use 
some  liquid  diesel  fuel  to  initiate  compression  ignition  of  the  gaseous  fuel  mixture  and  for 
crankshaft  speed  control. 

Otto  spark  ignition  internal  combustion  engines  can  operate  on  100%  gaseous  fuel  and  do  not 
require  dual  fueling  to  operate.  This  offers  a  significant  advantage  over  a  diesel  since  the  engine 
can  operate  solely  on  waste  derived  gaseous  fuel,  eliminating  the  need  for  ongoing  use  of 
expensive  fossil  fuels.  The  avoidance  of  co-fueling  with  fossil  fuels  can  economically  justify 
applying  this  technology  for  use  at  municipalities  within  the  United  States. 

The  main  disadvantage  of  spark  ignition  engines  is  the  intake  air  flow  must  be  throttled  to 
control  engine  speed.  Maintaining  the  proper  fueling  rate  and  air  to  fuel  ratio  is  essential  with 
dramatic  airflow  changes.  The  air  to  fuel  ratio  must  be  maintained  slightly  richer  than 
stoichiometric  combustion.  Proper  control  of  engine  speed  and  air  to  fuel  ratio  is  nearly 
impossible  to  regulate  as  the  electrical  load  and  syngas  energy  content  vary  simultaneously. 

Numerous  concepts  have  been  researched  and  developed  by  other  entities  to  address  this  problem 
with  spark  ignition  engines.  These  concepts  use  multiple  regulators  and  electronically  actuated 
flow  control  valves  that  must  respond  with  precision  accuracy  to  ensure  the  engine  is  adequately 
fueled  to  maintain  synchronous  speed  and  mechanical  power  at  the  critical  air  to  fuel  ratio. 
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Adequate  metering  of  air  and  fuel  gas  must  occur  at  varying  flows  as  the  throttle  adjusts  to 
maintain  crankshaft  speed.  Most  engines  that  are  designed  to  operate  on  gaseous  fuel  require 
extensive  controls  when  the  energy  value  is  40%  to  60%  of  natural  gas.  Waste  derived  syngas 
has  an  energy  content  that  is  10%  to  15%  of  natural  gas,  making  reliable  fueling  for  electrical 
power  generation  difficult  or  nearly  impossible. 

Another  problem  with  ultra-low  energy  syngas  is  low  air  to  fuel  ratios,  which  are  around  1:1  by 
volume.  The  flow  of  combustion  air  is  offset  by  gaseous  fuel.  Low  energy  fuel  requires  a  high 
flow  rate  to  meet  the  power  demands  of  the  engine.  The  engine  can  actually  become  starved  for 
adequate  combustion  air  under  heavy  load  conditions,  causing  lugging  or  even  a  crash  stop. 

C.l  Diesel  Engines  for  Military  Applications 

The  military  has  expelled  significant  effort  to  standardize  on  one  fuel  for  all  battlefield 
applications.  JP-8  is  a  multipurpose  fuel  blend  that  is  able  to  power  both  diesel  and  jet  engines. 
This  allows  the  military  to  deliver  only  one  fuel  to  meet  the  energy  needs  of  contingency  bases 
(CB).  Diesel  engine-driven  generators  fueled  by  JP-8  are  almost  exclusively  used  to  generate 
electricity  on  FOBs. 

The  project  team  decided  to  pursue  the  use  of  diesel  generators  for  this  WTE  application.  The 
single  battlefield  fuel  policy  is  an  important  factor,  but  diesel  gensets  offer  greater  flexibility  than 
spark  engines  in  that  they  can  effectively  generate  power  under  multiple  scenarios  (Table  C-l).  A 
standard  spark  engine  can  only  effectively  generate  power  when  the  syngas  fed  to  it  is  of  good, 
consistent  quality  (a  new  operating  concept  is  presented  in  Section  C.8  ). 


Table  C-l.  Diesel  vs.  Spark  Operating  Conditions. 


Operating  Condition  Of  WTE  System 

Diesel  Genset 
Operation  (Dual-Fuel 
With  JP8) 

Spark  Genset 
Operation 

used  only  as  a  generator,  with  no 
waste  processing 

Yes 

no 

bootstrap  WTE  system 

Yes 

no 

highly  variable  waste  feed,  syngas 
quality 

Yes 

no 

steady  state  WTE  operations 

Yes 

yes 

C.2  Waste  Derived  Syngas 

Military  applications  require  simplicity  and  reliability.  The  WTE  system  developed  by  SUNY 
Cobleskill  uses  a  robust  and  simple  approach  to  thermally  convert  wastes  into  a  gaseous  fuel. 
Unfortunately,  mixed  wastes  have  two  problems;  excessive  moisture  and  low  energy  content. 
Gasifying  low  energy  wastes  with  excessive  moisture  results  in  ultra-low  energy  synthetic  gas 
(syngas).  The  energy  content  of  this  gas  is  10%  to  15%  of  natural  gas. 

Nitrogen  dilution  is  the  main  reason  why  the  energy  value  of  the  syngas  is  weak.  Waste  derived 
syngas  can  be  over  50%  nitrogen.  The  majority  of  nitrogen  is  from  air  entering  the  gasifier  to 
provide  oxygen  to  combust  char  (flaming  pyrolysis).  The  energy  content  of  the  syngas  can  easily 
be  doubled  by  using  pure  oxygen,  instead  of  air,  for  char  combustion.  However,  the  project  team 
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believes  that  the  use  of  oxygen  is  out  of  the  question  for  contingency  operations.  Therefore  the 
focus  of  research  has  been  the  most  effective  use  possible  of  an  internal  combustion  engine 
operating  on  ultra-low  energy,  unenhanced  syngas. 

C.3  Energy  Level  of  Waste  Derived  Syngas 

The  LHV  of  the  syngas  must  be  considered  when  determining  fueling  requirements  for  engines. 
HHV  is  not  used  since  water  vapor  is  not  condensed  in  the  exhaust  stream.  The  LHV  of  waste 
derived  syngas  varies  between  90  and  180  BTU  per  standard  cubic  foot  (BTU/SCF).  The  energy 
varies  based  on  the  feedstock.  Low  energy  dripping  wet  feedstock  results  in  low  energy  syngas. 
The  intent  is  to  homogenize  feedstock  to  obtain  an  average  energy  content  (HHV)  of  about  7500 
BTU/lb.  Depending  on  the  FC  content,  this  feedstock  would  generate  a  syngas  with  a  LHV  of 
120  to  160  BTU/SCF. 

Syngas  with  an  energy  content  of  90  to  100  BTU/SCF  is  quasi  flammable.  Significant  flame 
separation  occurs  as  the  energy  value  decreases.  The  flame  blows  itself  out  when  the  auto¬ 
ignition  temperature  cannot  be  maintained.  A  dual  fueled  engine  can  still  operate  with  fossil  fuel 
savings  even  if  the  syngas  cannot  sustain  combustion  in  air. 

C.4  Dual  Fueling  of  Diesel  Engine-Driven  Generators 

Diesel  engines  require  very  minor  modifications  to  the  air  system  to  operate  dual  fueled  on 
syngas  and  liquid  diesel  fuel.  The  only  modification  necessary  is  piping  to  introduce  gaseous  fuel 
into  the  airstream  entering  the  engine.  Figure  C-l  shows  the  simplest  configuration  to  feed 
syngas  fuel  into  a  diesel  engine. 


Figure  C-l.  Syngas  Fuel  Feed  System  into  a  Naturally  Aspirated  Diesel  Engine. 
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A  variable  speed  positive  displacement  blower  is  used  to  meter  the  feed  of  syngas  to  the  engine 
at  slightly  positive  pressure.  The  blower  aspirates  the  gasifier  system  and  engine  vacuum  is  not 
used  to  avoid  the  significant  loss  of  engine  power.  A  flow  orifice  measures  the  flow  of  syngas. 
Gaseous  fuel  is  fed  into  the  intake  air  stream  and  enters  the  engine.  The  engine  normally  operates 
with  significant  amounts  of  excess  oxygen  in  the  exhaust  stream,  allowing  any  gaseous  fuel  to 
immediately  combust. 

The  engine  speed  immediately  increases  when  adding  gaseous  fuel.  The  engine  governor 
monitors  crankshaft  speed  and  decreases  the  liquid  fuel  injection  rate  to  maintain  synchronous 
speed.  The  result  is  an  immediate  reduction  in  liquid  fuel  consumption.  The  flow  of  syngas  can 
be  further  increased  to  offset  liquid  fuel  usage.  Limitations  are  insufficient  excess  air  in  the 
exhaust  stream  and  pre-detonation  (pre-ignition  or  excessive  pinging)  due  to  excessive  gaseous 
fuel  content  exploding  too  quickly. 

The  flow  of  syngas  is  controlled  at  any  load  based  on  engine  speed.  Increasing  the  flow  of 
syngas  increases  the  engine  speed  on  mechanically  governed  engines.  The  desired  engine  speed 
is  the  maximum  governor  speed  at  the  fully  unloaded  condition.  In  most  cases,  this  is  1860  rpm 
for  a  4-pole  generator.  The  flow  of  syngas  is  increased  until  the  engine  operates  at  the  maximum 
allowable  speed  that  results  in  the  maximum  liquid  fuel  savings.  The  engine  can  operate  at  any 
load  using  this  method.  Operating  a  diesel  engine  with  the  maximum  syngas  feed  rate  at  full 
rated  load  results  in  80%  liquid  fuel  savings. 

Increasing  the  syngas  flow  above  the  maximum  allowable  will  cause  the  governor  to 
momentarily  stop  the  flow  of  liquid  fuel  into  the  engine.  The  engine  speed  drops  and  the 
governor  starts  the  flow  of  injection  again.  This  results  in  a  surging  of  engine  speed  and  is  an 
indication  of  over-fueling  the  engine  with  syngas.  Reducing  the  flow  of  syngas  immediately 
corrects  surging.  Fueling  is  normally  controlled  to  99.5%  of  the  maximum  speed  or  1854  RPM 
to  avoid  surging.  The  engine  automatically  transitions  from  dual-fuel  mode  to  100%  liquid  fuel 
by  stopping  the  flow  of  syngas  into  the  intake  air.  Only  a  slight  variation  in  engine  performance 
is  observed  when  making  these  transitions. 

Modifying  an  engine  to  use  less  than  20%  liquid  fuel  injection  rate  at  full  load  is  possible.  SUNY 
Cobleskill  has  demonstrated  operating  mechanically  injected  diesels  dual  fueled  with  over  96% 
reduction  in  liquid  fuel  usage.  Although  this  is  possible,  numerous  technical  problems  arise.  The 
greatest  problem  being  pre-ignition  and  detonation  that  eventually  causes  internal  engine 
damage.  Fuel  savings  in  excess  of  80%  are  possible  using  electronic  engine  controls,  but  further 
research  would  be  required,  including  the  need  for  altering  engine  electronic  control  systems. 

Turbo  charging  increases  the  mass  flow  and  compressive  pressure  within  the  engine.  For  every 
atmosphere  of  boost  pressure,  the  flow  doubles  (if  intercooled  to  the  original  temperature  before 
injecting  into  the  engine).  A  3.0  liter  naturally  aspirated  engine  will  have  a  suction  air  flow  of  95 
cubic  feet  per  minute  at  standard  conditions  (SCFM).  Applying  a  turbo  charger  to  boost  the  air 
pressure  in  the  intake  manifold  to  14.7  psi  gauge  will  result  in  an  isentropic  discharge 
temperature  of  186  °F.  If  an  intercooler  is  not  used  to  cool  the  air,  the  flow  into  the  engine 
increases  to  156  SCFM.  If  an  intercooler  cools  the  air  to  100  °F  before  entering  the  engine,  the 
flow  further  increases  to  180  SCFM.  Intercooling  increases  the  density  of  the  air,  which 
increases  the  aspiration  rate. 
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The  cylinder  pressure  at  top  dead  center  also  varies  with  the  turbo  pressure.  An  engine  that  has  a 
compression  ratio  of  18:1  will  have  maximum  cylinder  pressure  of  250  psi  naturally  aspirated. 
Turbo  charging  the  intake  manifold  on  the  same  engine  to  14.7  psi  gauge  will  increase  the 
cylinder  pressure  to  515  psi,  resulting  in  a  significant  power  increase.  The  main  purpose  of  a 
turbo  charger  is  to  get  significantly  more  power  out  of  a  smaller  engine.  Turbo  charging  also 
helps  to  regulate  emissions  on  modern  engines. 

Ultra-low  energy  syngas  has  a  specific  gravity  of  0.9  to  0.95  with  thermodynamic  properties 
similar  to  air  (ratio  of  specific  heats).  Feeding  syngas  into  a  turbo  charged  engine  has  negligible 
effect  on  the  aspiration,  other  than  displacing  air. 

A  turbo  charger  normally  operates  at  a  rotational  speed  of  70,000  to  90,000  rpm.  The  syngas 
must  be  free  of  condensable  tars  and  particulates  to  prevent  accumulation  on  the  turbine  blades 
of  the  compressor.  Any  accumulation  will  cause  the  turbine  to  operate  out  of  balance,  causing 
vibration,  bearing  damage,  and  eventual  failure.  A  naturally  aspirated  engine*  is  desirable  over 
turbo  charged  engines  due  to  this  concern.  Figure  C-2  shows  the  gas  feed  controls  for  a  turbo 
charged  diesel  engine. 


Figure  C-2.  Feeding  Syngas  into  a  Turbo  Charged  Diesel  Engine. 


Diesel  engines  operate  with  almost  no  power  loss  (less  than  10%)  when  dual  fueled  on  ultra-low 
energy  syngas  using  this  method.  The  governor  maintains  engine  power  by  varying  the  liquid 
fueling  rate  to  maintain  the  required  crankshaft  speeds.  The  engine  must  operate  with  excess 
oxygen  in  the  exhaust  stream  to  maintain  power.  Excessively  weak  syngas  will  displace 


*  Unfortunately,  naturally  aspirated  diesel  engines  are  not  readily  available  commercially,  as  manufacturers  move 
towards  universal  turbo-charging  to  obtain  higher  power  with  smaller  displacement. 
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combustion  air  and  could  cause  the  engine  to  crash  stop  due  to  the  lack  of  adequate  oxygen.  An 
oxygen  sensor  is  normally  used  in  the  exhaust  to  avoid  over-fueling  with  syngas. 

C.5  Comparing  Diesel  and  Otto  Spark  Ignition  Engines 

Diesel  engines  are  commonly  preferred  for  generator  applications  over  Otto  I/C  spark  ignition 
engines  mostly  due  to  the  ability  of  the  engine  to  increase  torque  while  maintaining  shaft  speed 
under  sudden  increases  in  load.  Diesel  engines  operate  under  an  entirely  different 
thermodynamic  cycle  than  do  I/C  spark  ignition  engines.  Diesel  engines  operate  at  constant 
pressure  (isobaric)  for  a  significant  portion  of  the  stroke  as  the  piston  travels  from  top  dead 
center  to  bottom  dead  center  in  the  cylinder.  This  allows  the  greatest  amount  of  torque  to  be 
placed  onto  the  crankshaft  by  applying  full  force  at  the  mid-stroke  position. 

The  thermodynamic  efficiency  of  most  modern  diesel  engines  varies  from  30  to  43%.  Otto  I/C 
spark  ignition  engines  vary  from  15  to  28%.  The  thermodynamic  cycle  of  the  Otto  engine  varies 
dramatically  from  a  diesel.  Ignition  in  an  Otto  engine  results  in  a  severe  pressure  spike  that 
rapidly  decreases  as  the  piston  travels  from  top  dead  center  to  bottom  dead  center.  This  provides 
significantly  less  torque  at  the  mid-stroke  position. 

Test  data  indicates  a  loss  of  thermodynamic  efficiency  when  operating  diesel  engines  dual-fuel 
on  syngas.  The  hypothesis  conclusion  is  the  engine  transitions  from  a  diesel  to  an  Otto  when 
increasing  the  fueling  rate  of  syngas.  Dual  fueling  may  result  in  a  quasi  “Otto-diesel”  cycle.  The 
gross  thermodynamic  efficiency  of  a  Yanmar  4TNV88  naturally  aspirated  diesel  engine  drops 
from  38%  to  26%  when  operating  on  83%  gaseous  syngas  and  17%  liquid  fuel. 

C.6  Otto  Spark  Ignition  Engines 

Numerous  parameters  must  be  considered  when  applying  spark  ignition  engines.  Octane  number 
is  the  resistance  to  pre-ignition  used  for  gasoline  engines.  Traditionally,  high  octane  fuels 
explode  at  a  slower  rate,  allowing  the  use  of  high  compression  engines  and  the  advancement  of 
spark  ignition.  This  increases  power  output  without  pre-ignition  or  detonation. 

Pre-ignition  and  detonation  are  abnormal  forms  of  combustion  within  the  cylinder.  Pre-ignition  is 
when  the  mixture  explodes  in  the  cylinder  before  the  spark  plug  fires.  Detonation  is  unexpected 
accelerated  combustion  after  the  spark  plug  fires.  The  result  of  these  problems  is  knocking, 
which  eventually  causes  severe  internal  engine  damage. 

Octane  is  not  a  representative  reference  for  gaseous  fuels.  The  gas  engine  industry  has  adopted 
the  methane  number  system  as  a  means  to  equate  a  fuels  resistance  to  pre-ignition  and 
detonation.  The  methane  number  scale  equates  the  value  of  100  with  methane  and  0  (zero)  with 
hydrogen.  Hydrogen  is  a  very  fast  burning  gas  prone  to  pre-ignition  and  detonation.  Mixtures  of 
gases  fall  between. 

The  main  design  issues  to  avoid  pre-ignition  and  detonation  are  the  following: 

•  compression  ratio 

•  ignition  timing 

•  air  temperature  entering  the  cylinder 
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engine  power  de-rating. 


The  engine  timing  must  be  adjusted  to  avoid  pre-ignition  and  detonation.  This  adjustment  is 
normally  made  based  on  methane  number.  Modern  engines  use  sensors  and  electronic  engine 
controls  to  vary  the  ignition  timing  to  avoid  these  problems.  Advancing  ignition  timing  increases 
engine  power  and  retarding  ignition  timing  reduces  engine  power.  A  gas  with  a  low  methane 
number  (with  appreciable  hydrogen  content)  will  require  the  retarding  the  ignition  timing, 
resulting  in  a  power  loss. 

The  second  parameter  of  concern  is  Relative  Power  Capacity  (RPC).  RPC  is  used  to  determine 
the  power  loss  of  an  engine  due  to  fueling  energy  loss.  RPC  is  the  ratio  of  specific  LHV  of  the 
fuel-air  mixture  (SLHV)  of  the  fuel  gas  compared  to  natural  gas.  SLHV  is  the  energy  content  of 
the  fuel  gas  divided  by  the  total  flow  into  the  engine  (units  are  BTU/SCF).  The  ratio  is  a  direct 
representative  of  power  loss. 

As  discussed  previously,  maintaining  crankshaft  speed  is  nearly  impossible  when  using  intake 
throttling  when  fueling  the  engine  on  100%  ultra-low  energy  syngas.  Figure  C-3  shows  the 
minimum  gas  controls  that  are  necessary  to  feed  syngas  into  an  internal  combustion  spark 
ignition  engine.  Although,  this  arrangement  is  possible,  fast  response  of  gas  controls  to  meet 
changes  is  power  demand  is  highly  questionable,  even  using  the  most  modern  electronic 
controls.  A  main  gas  energy  (BTU  adjustment)  valve  is  required  to  change  the  flow  of  gas  based 
on  the  LHV.  The  changes  of  gas  flow  and  combustion  air  are  dramatic  for  ultra-low  energy 
syngas.  A  combustion  based  gas  analyzer  would  be  required  to  determine  the  LHV  of  the  gas  on 
a  continual  basis  to  maintain  proper  fuel  metering.  Gas  controls  also  requires  extensive  use  of 
pressure  regulation  devices  for  precision  metering.  In  theory,  the  use  of  multiple  pressure 
regulators  is  an  acceptable  means  for  gas  regulation,  but  in  practice,  regulators  have  numerous 
mechanical  problems  when  operating  on  syngas  and  have  been  found  to  be  unreliable. 

The  presence  of  hydrogen  within  the  syngas  mixture  presents  numerous  problems  with  operating 
spark  ignition  engines.  Most  of  the  gaseous  fuel  engines  operating  on  natural  gas,  landfill  gas, 
and  digester  gas  are  high  compression  diesel  engines  modified  to  operate  as  Otto  spark  ignition 
engines.  High  hydrogen  content  in  the  syngas  mixture  will  lower  the  methane  number  and  may 
prevent  a  traditional  high  compression  gas  engine  from  operating  properly  on  syngas. 

C.7  Power  Loss  of  Otto  Spark  Ignition  Engines 

Unlike  diesel  engines,  Otto  spark  ignition  engines  experience  a  significant  power  loss  when 
operating  on  ultra-low  energy  syngas.  The  main  power  loss  is  from  RPC.  Ultra-low  energy  syngas 
requires  a  high  flow  of  both  fuel  gas  and  air  to  enter  the  engine  to  develop  power.  Power  loss  results 
from  the  SLHV  being  too  dilute.  Partial  power  gains  are  possible  by  turbo  or  super  charging. 
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Figure  C-3.  Minimum  Controls  to  Feed  Ultra-Low  Energy  Syngas  into  and  I/C  Spark 

Ignition.  Engine 


The  second  main  cause  for  power  loss  is  pre-ignition  and  detonation  (methane  number).  Engines 
must  operate  at  retarded  ignition  timing  and  at  lower  compression  ratios. 

C.8  Hybrid  Otto  -  Diesel  Spark  Ignition  Engines 

The  hybrid  Otto-Diesel  spark  ignition  engine  was  developed  by  SUNY  Cobleskill*  to  address  the 
problems  of  operating  an  Otto  spark  ignition  engine  on  ultra-low  energy  syngas.  The  advantages 
of  both  engines  were  combined.  The  primary  focus  was  to  modify  the  Otto  spark  ignition  engine 
to  handle  gaseous  fuel  mixing  and  air  control  identical  to  a  diesel. 


The  SUNY  engine  is  designed  to  operate  without  a  governor.  Crankshaft  speed  is  electrically 
controlled  by  the  natural  induction  properties  of  the  generator.  The  flammability  limit  of  syngas 
is  approximately  4.5%  to  75%,  allowing  a  wide  range  of  air  to  fuel  ratios  where  the  engine  will 
run. 


The  induction  generator  acts  as  a  motor  and  spins  the  engine  when  grid  power  is  applied.  Syngas 
is  fed  into  the  intake  air,  ignition  occurs,  and  the  engine  runs  over  a  wide  range  of  air  to  fuel 
ratios.  The  amount  of  syngas  flow  increases,  allowing  the  engine  to  put  mechanical  power  into 


*  Note  that  this  work  is  not  being  pursued  under  SERDP  funding,  but  is  discussed  here  to  fully  address  the  topic. 
This  technology  may  be  pursued  for  military  application  at  a  later  date  under  a  separate  program. 


171 


the  electric  motor.  The  induction  motor  transitions  into  a  generator  when  the  crankshaft  exceeds 
the  synchronous  speed.  Electrical  power  is  pushed  backwards  from  the  generator  onto  the  local 
grid  for  baseline  use.  The  amount  of  power  generated  varies  with  the  energy  content  and  flow  of 
the  syngas  fuel  provided  to  the  air  intake.  The  engine  continues  to  operate  as  long  as  the  air  to 
fuel  ratio  is  within  the  wide  range  of  flammability  limits  of  the  syngas.  Research  has  determined 
this  would  be  a  very  efficient  method  for  electrical  generation  using  ultra-low  energy  waste 
derived  syngas. 


The  mixture  of  air  and  gaseous  fuel  enter  the  engine  un-throttled.  The  flow  of  gaseous  fuel  is 
metered  into  the  engine  based  on  the  engine  speed.  The  flow  of  syngas  increases  until  the  engine 
reaches  the  speed  that  provides  the  maximum  power  output  of  the  generator  (synchronous  speed 
plus  the  slip  or  the  rated  full  load  amps  of  the  motor).  The  second  limitation  is  sufficient  excess 
air  must  exist  for  complete  combustion.  The  limitation  is  to  operate  the  engine  similar  to  a  diesel, 
with  at  least  3%  excess  oxygen  in  the  exhaust  stream.  Figure  C-4  shows  the  configuration 
required  for  the  SUNY  generating  system. 


Figure  C-4.  Hybrid  Diesel-Otto  Generating  System  for  Ultra-Low  Energy  Syngas. 


The  design  approach  is  as  follows: 

1.  Use  a  naturally  aspirated  engine  to  avoid  turbo  problems  operating  on  syngas. 

2.  Use  a  standard  gasoline  engine  with  a  low  compression  ratio  (7:1  to  8.5:1)  to  avoid  pre¬ 
ignition  and  detonation  problems  operating  on  syngas  with  a  low  methane  number. 

3.  Oversize  the  engine  (with  a  gasoline  power  rating  2.2  times)  larger  than  the  generator  to 
accommodate  for  power  loss  and  to  minimize  NOx  formation. 

4.  Operate  the  engine  at  3600  rpm  to  maximize  power  output. 
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This  generation  method  is  perfect  for  micro-grid  applications.  The  application  of  smart  grid 
technologies  can  enable  precision  load  matching  to  regulate  the  syngas  production  of  the  WTE 
system  to  meet  the  baseline  generation  needs  of  the  micro-grid.  Battery  /  inverter  based 
alternative  energy  systems  can  be  tied  directly  to  the  induction  generator  for  syncing  power.  This 
arrangement  allows  the  SUNY  generation  system  to  meet  the  power  demands  and 
simultaneously  back  feed  through  the  inverter  to  charge  the  battery  bank. 

A  2.2  kW  hybrid  Otto-Diesel  generator  was  developed  by  SUNY  Cobleskill  and  tested  for  over 
200  hours  on  downdraft  syngas  by  an  intern.  The  results  of  operating  this  generator  on  various 
fuel  gases  are  available  in  a  separate  report. 

C.9  Generating  Electricity 

Most  applications  require  alternating  current  (AC)  electrical  power.  Power  is  generated  at  either 
50  or  60  Hz.  Most  power  in  the  Americas  is  60  Hz.  50  Hz  is  prevalent  in  some  foreign  countries. 
Common  generating  voltages  for  60  Hz  applications  are  480  VAC  for  3-phase  applications  under 
250  kW.  Residential  applications  use  smaller  generators  that  operate  on  single  phase  120/240 
VAC  power. 

C.9.1.  Alternating  Current 

Alternating  current  that  changes  polarity  at  a  rate  of  60  times  per  second  (60  Hz)  is  required  in 
the  United  States.  Generators  must  operate  at  constant  synchronous  speed  to  provide  frequency 
control  based  on  the  windings  of  the  generator  head  as  follows: 

•  Two  Pole  -  3600  rpm 

•  Four  Pole  -  1800  rpm 

•  Six  Pole  -  1200  rpm. 

Most  generator  engines  have  a  precision  governor  that  regulates  the  engine  speed  within  2%  of 
the  required  synchronous  speed  of  the  generator.  For  example,  a  four  pole  generator  with  a 
traditional  mechanical  governor  will  operate  at  1860  rpm  at  no  load  and  1785  rpm  at  full  load. 
The  frequency  varies  from  62  Hz  at  no  load  to  59.5  Hz  at  full  load. 

Modern  generators  use  electronic  governor  control.  The  electronic  engine  control  module  (ECM) 
uses  with  proportional  integral  derivative  (PID)  logic  to  regulate  the  engine  speed  at  exactly  at 
the  synchronous  speed.  Frequency  control  can  be  within  0.1  Hz  at  varying  electrical  loads. 

C.9. 2.  Inductive  and  Resistive  AC  Loads 

The  type  of  load  must  be  considered  when  applying  a  generator.  Inductive  loads  are  applications 
where  the  electricity  is  used  to  drive  magnetic  devices,  such  as  electric  motors.  Resistive  loads 
are  applications  where  the  electricity  is  used  for  lighting  or  resistive  heating. 

Inductive  loads  create  numerous  electrical  issues.  Electric  motors  take  a  significant  amount  of 
inrush  current  to  start,  especially  if  the  motor  is  connected  to  a  high  inertial  load.  The  generator 
must  be  able  to  maintain  synchronous  speed  when  starting  electric  motors.  Normal  inrush  current 
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can  be  over  six  times  the  full  load  operating  current  when  direct  starting  across  the  line.  The 
inrush  current  can  be  reduced  using  more  complex  switchgear  or  soft  starters. 

If  the  engine  cannot  provide  enough  power  to  maintain  synchronous  speed  when  starting  an 
inductive  load,  the  frequency  and  voltage  will  also  drop  with  the  generator  speed,  causing  the 
electric  motor  to  draw  significantly  more  current.  The  result  could  turn  into  a  runaway  situation 
where  the  generator  engine  may  not  be  able  to  create  sufficient  shaft  power,  causing  the  engine 
to  lug  or  crash  stall  before  electrical  safety  equipment  disconnects  the  load. 

Unlike  inductive  loads,  resistive  loads  have  minimal  or  no  inrush  current  when  starting.  The 
starting  inrush  current  is  normally  equal  to  the  operating  current.  A  properly  sized  generator  can 
easily  maintain  synchronous  speeds  when  energizing  resistive  loads. 

A  severe  voltage  spike  may  occur  if  the  electrical  load  suddenly  disconnects  when  the  engine  is 
lugging  under  the  synchronous  speed.  Significant  electrical  damage  may  occur  to  wiring,  busses, 
switchgear,  and  sensitive  electronics  when  the  generator  is  momentarily  operating  more  than  3% 
over  or  under  the  synchronous  speed. 

C.9.3.  Selecting  Generators 

The  generator  size  is  selected  based  on  the  sum  of  inductive  and  resistive  loads.  Common 
practice  is  to  operate  a  generator  at  20%  to  30%  load  to  provide  sufficient  reserve  to  start 
inductive  loads. 

Load  control  must  be  considered  to  ensure  the  generator  has  enough  reserve  power  to  start 
inductive  loads.  Most  generators  are  sized  for  3  to  6  times  more  capacity  than  the  largest 
inductive  load.  For  example,  a  45  kW  generator  will  provide  ample  power  to  start  an  air 
conditioner  compressor  with  a  10  HP  motor  across  the  line  if  no  other  loads  are  connected.  The 
generator  will  run  at  17%  load  once  the  compressor  is  running.  Resistive  loads  can  be  added 
after  the  inductive  load  is  running.  Load  management  is  necessary  for  equipment  that  starts  and 
stops  automatically.  Soft  starters  or  variable  frequency  drives  will  allow  the  use  of  a  smaller 
generator,  but  these  devices  are  sensitive  to  generator  power  variations  due  to  poor  speed  control. 

C.9.4.  Grid  Power 

Grid  power  provides  an  essentially  infinite  amount  of  energy  to  start  inductive  loads.  The  flow  of 
electricity  is  limited  only  by  transformer,  wire,  and  switchgear  capacities.  Grid  power  provides  a 
significant  advantage  over  rotary  generators  by  providing  infinite  resources  to  maintain 
frequency  control  at  exactly  60  Hz  when  drawing  heavy  inrush  current  after  connecting  an 
inductive  load. 

C.9.5.  Direct  Current  Power  Generation 

Generating  direct  current  (DC)  provides  numerous  advantages  when  operating  a  generator  on 
syngas.  The  main  advantage  is  dramatic  engine  speed  variations  do  not  matter  when  using  a 
rectified  field  excited  alternator.  This  type  of  system  normally  requires  a  battery  bank  and  a  DC 
to  AC  solid  state  inverter.  This  equipment  is  complex  and  is  not  well  suited  for  military 
applications  due  to  extensive  use  of  solid  state  circuitry  that  is  sensitive  to  static  and  dirty  power. 
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Direct  power  generating  systems  are  ideally  suited  for  joint  alternative  energy  systems  (wind, 
solar,  etc.)  that  normally  operate  on  DC  power.  An  internal  combustion  engine-driven  DC 
generator  can  be  used  to  provide  baseline  power  and  quick  battery  charging. 

The  overall  feasibility  of  a  DC  power  grid  for  contingency  operations  could  be  the  subject  of  a 
future  study. 

C.10  Summary  and  Conclusions 

Diesel  generators  are  the  most  simple  and  reliable  method  to  generate  power  from  waste  derived 
syngas,  making  them  the  obvious  choice  for  military  applications.  Unfortunately,  liquid  fuel  is 
required  to  operate  a  diesel  generator  on  syngas,  albeit  at  much  lower  usage  rate  for  a  given 
electrical  output.  Given  the  robust  and  flexible  diesel  engine  generators,  the  present  project  team 
recommends,  and  will  continue  to  develop  a  diesel  WTE  solution. 

Otto  spark  ignition  engines  offer  the  ability  to  operate  on  100%  syngas  without  the  need  for 
secondary  pilot  fuels.  Unfortunately,  operating  a  spark  ignition  engine  with  a  traditional  gaseous 
fuel  delivery  system  on  ultra-low  energy  syngas  is  difficult  and  complex.  Significant  electrical 
damage  will  occur  if  the  engine  speed  is  not  kept  within  3%.  A  momentary  over- speed  or  under¬ 
speed  condition  will  cause  power  spikes  that  can  severely  damage  electrical  equipment. 

The  SUNY  generating  concept  uses  a  hybrid  Diesel  -  Otto  engine  directly  coupled  to  an 
induction  generator  to  address  the  issues  with  operating  a  spark  ignition  engine  on  ultra-low 
energy  syngas.  The  generator  operates  nearly  identical  to  a  diesel  driven  unit  without  the  need 
for  a  secondary  fuel.  This  system  does  require  an  existing  power  network,  and  cannot  operate 
independently. 
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Appendix  D:  Patent  Application 


The  research  team  is  pursuing  intellectual  property  rights  for  the  IIFPRG  technology.  The 
intention  is  that  the  DoD  would  have  complete  rights  to  develop  and  deploy  this  system,  while 
the  SUNY  Research  Foundation  could  pursue  commercial  or  municipal  markets.  This  section 
contains  the  Record  of  Invention  forms,  filed  through  the  Research,  Development,  and 
Engineering  Command  (RDECOM). 
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Section: 

The  Patent  Disclosure  Data  Record  should  contain  replies  to  the  following: 

1.  What  problem  does  your  invention  solve?  How  long  has  the  problem  existed? 

2.  What  old  ways  are  available  for  solving  the  problem? 

3.  Why  were  the  old  ways  unsatisfactory  for  solving  the  problem? 

4.  What  are  the  new  results  and  advantages  of  your  invention? 

5.  Describe  your  invention.  Include: 

a.  Reproduction  of  drawings  or  sketches  -  number  all  elements. 

b.  Name,  reference,  and  describe  function  of  numbered  elements. 
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6.  State  sequence  of  operation  of  your  invention,  if  applicable  and  not  already  included 
under  (5). 


Each  inventor  must  sign  and  date  each  sheet  of  the  disclosure  and  each  reproduction  of 
drawings.  Also,  two  (2)  witnesses  who  have  read  and  understand  the  disclosure  must 
sign  and  date  each  sheet  of  the  disclosure  and  each  reproduction  of  drawings. 

Attach  any  pertinent  literature,  such  as  reports,  which  may  aid  in  the  preparation  of  a 
patent  application. 

NOTE:  Reports  are  useful  in  preparing  the  patent  application  and  should  be  supplied 
where  available.  However,  reports  cannot  take  the  pace  of  this  disclosure,  and  should 
not  be  provided  for  that  purpose  only. 

NOTE:  In  cases  in  which  there  is  more  than  one  inventor,  all  inventors  must  have 
contributed  to  the  invention  in  order  to  be  included  as  joint  inventors.  Improper  joinder 
of  inventors  can  result  in  the  invalidity  of  any  resulting  patent.  Any  questions  in  this 
regard  should  be  referred  to  the  ARDEC  attorney  handling  the  case. 

Electronic  Instructions: 

Fill  out  the  gray  areas  of  the  forms  USING  Microsoft  Word. 

Reproductions  of  pertinent  drawings  or  sketches  can  be  attached  to  the  printed  forms. 
These  drawing  must  also  be  submitted  electronically.  Sign  and  date  each  sheet  of 
disclosure  and  each  reproduction  of  drawings.  Forward  the  completed  forms  to 
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AMCCOM  FORM  384-R 

CONTINUATION  PAGE  FOR  DESCRIPTIVE  WRITE  UP  (AS  NECESSARY) 

1)  Problem  Solved: 

Converts  solid  and  liquid  wastes  to  a  synthetic  fuel  gas  similar  to  natural  gas  with 
minimal  or  no  feedstock  preparation.  Possible  feedstocks  include  fuel  crops,  wood  chips 
/  byproducts,  hay,  straw,  coal,  agricultural  wastes,  municipal  solid  wastes,  tires, 
lubricants,  plastics,  munitions,  sewage  sludge,  construction  and  demolition  debris,  etc. 
Any  feedstock  that  bums  with  an  open  flame  can  be  processed.  Technology  will  handle 
dripping  wet  feedstock,  which  is  a  common  problem  with  most  wastes.  Produces  a  gas 
that  can  fuel  an  engine,  allowing  the  only  emission  source  to  be  engine  exhaust,  not 
incinerator  flue  gas.  Flammable  liquids,  such  as  waste  lubricants,  can  be  added  to 
feedstock.  Metals,  glass,  soils,  and  other  inert  items  simply  pass  through  the  gasifer  and 
discharge  with  the  ash.  The  only  products  from  the  process  are  ash  and  synthetic  fuel 
gas. 

2/3)  Old  Ways/  Competitive  or  Alternative  Products 

Stratified  downdraft  gasifiers  (CPC,  ISG).  Rotary  kiln  gasifiers  (direct  and  indirect). 
Plasma  gasifiers.  These  alternative  products  are  less  effective  and  have  operational 
issues  when  dealing  with  product  waste  streams. 

4)  Advantages: 

No  feedstock  preparation  (garbage  truck  approach).  Handles  dripping  wet  feedstock. 
Converts  wastes  to  electrical  and  heat  energy,  or  liquid  fuels.  Reduces  mass  of  wastes  by 
80  to  98%.  Reduces  volume  of  wastes  by  up  to  98%.  Reduces  volume  of  wastes  sent  to 
landfills  and  associated  trucking  costs.  Reactor  operates  at  intense  temperatures, 
insuring  full  thermal  processing.  Gas  is  scrubbed  clean  prior  to  final  combustion.  Waste 
heat  can  be  recovered  for  space  and  water  heating.  Only  emission  source  is  engine 
exhaust.  Significantly  different  approach  to  incineration.  Fully  automated,  does  not 
require  human  operator. 

a)  Disadvantages 

May  be  maintenance  intensive.  Diesel  engine  emissions  are  a  problem  with  new 
stringent  EPA  regulations.  Co  fueling  is  not  economical.  Waste  water  disposal  may  be  a 
problem.  Long  term  reliability  must  be  proven. 


5)  Description  of  the  Technology 

Main  purpose  is  to  convert  solid  and  liquid  feedstocks  into  a  synthetic  fuel  gas  that 
bums  similar  to  natural  gas,  but  at  a  lower  heating  value.  Gasifier  is  a  rotating  drum 
mounted  on  an  incline.  Feedstock  is  fed  into  the  reactor  from  the  downhill  end.  Reacting 
feedstock  is  used  to  seal  the  rotating  drum,  eliminating  the  need  for  mechanical  seals 
and  packing.  Inert  items  such  as  metals,  glass,  soils,  etc.  pass  thru  the  system  quickly 
and  discharge  with  the  ash.  Un-reacted  feedstock  tumbling  inside  the  rotating  drum 
scrubs  the  syngas  clean  of  ash,  tars,  and  aerosols.  Tars  are  re-gasified  when  the 
feedstock  reaches  the  reaction  zone.  Hot  syngas  passes  through  cool  feedstock,  heating 
and  drying  the  feedstock.  Moisture  flashes  off  to  slightly  superheated  steam  and  exits 
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the  gasifier  with  the  syngas.  Steam  is  condensed  back  to  a  liquid  within  the  scrubber. 
See  Appendix  A  for  further  details. 

Potential  Products/ Services 

Military  purposes ,  including  waste  to  energy  and  hydrogen  powered  equipment. 
Combined  heat  and  power  for  commercial  and  municipal  buildings,  schools,  and 
colleges.  Reduces  landfill  usage  by  processing  municipal  solid  wastes  at  the  transfer 
station.  Sewage  sludge  processing.  Clean  coal.  Ultra  clean  hydrogen  combustion.  Waste 
to  liquid  fuels.  Waste  to  asphalt.  Carbon  sequestration.  Distributed  power  generation. 


Appendix  A 

Inclined  Indirect  Flaming  Pyrolysis  Rotary  Gasifier  Introduction 
The  Inclined  Indirect  Flaming  Pyrolysis  Rotaiy  Gasifier  (IIFPRG)  converts  any  solid 
feedstock  directly  into  synthetic  fuel  gas  (syngas)  that  can  be  used  similar  to  natural 
gas,  but  with  cleaner  combustion  properties.  The  only  byproduct  of  the  process  is  ash. 
Any  flammable  solid  feedstock  that  bums  with  an  open  flame  can  be  processed, 
including,  but  not  limited  to  wood,  energy  crops,  construction  and  demolition  wastes, 
agricultural  wastes,  and  municipal  solid  wastes.  The  unique  inclined  rotational  property 
of  the  gasifier  allows  inert  non-flammable  items  to  be  mixed  with  the  feedstock,  avoiding 
the  need  to  prepare  and  separate  feedstock  prior  to  processing.  Inert  items  such  as 
metals,  glass,  stone  products,  and  soils  simply  pass  thru  the  system  and  are  discharge 
out  of  the  gasifier  with  the  ash.  The  gasifier  is  able  to  process  solid  feedstock  without  the 
need  of  pre-diying.  The  feedstock  handling  system  uses  a  hydraulically  powered  piston 
to  compact  the  wastes  to  drive  feedstock  into  the  gasifier  and  mechanically  squeeze  out 
excess  water.  The  compressed  feedstock  acts  as  a  material  seal  to  prevent  the  entrance 
of  air  into  the  rotary  gasifier  at  the  feed  point.  The  gasifier  incorporates  an  inclined 
rotating  drum  that  is  mounted  on  an  aggressive  incline,  allowing  feedstock  mixed  with 
inert  items  to  tumble  downhill  toward  the  reaction  zone.  Hot  syngas  must  pass  thru  raw 
tumbling  feedstock.  Feedstock  moisture  is  evaporated  to  steam  that  exits  the  gasifier 
with  the  syngas.  Steam  is  condensed  back  to  liquid  water  in  the  condenser  portion  of 
the  scrubber.  Hot  syngas  also  directly  contacts  cool  raw  tumbling  feedstock.  Complex 
ydrocarbon  aerosols,  in  the  form  of  tars,  condense  on  the  cool  raw  and  tumbling 
feedstock  to  scrub  the  gas  clean  as  it  exits  the  gasifier.  The  gasifier  automatically  cracks 
these  tars  as  the  feedstock  is  processed  within  the  reaction  zone.  Flammable  liquids 
such  as  used  engine  oil  and  lubricants,  can  be  mixed  with  the  solid  feedstock 
and  gasified  or  injected  separately.  The  gasifier  consists  of  a  totally  enclosed  rotating 
shell  that  is  mounted  on  a  substantial  incline.  All  thermo-chemical  reactions  occur 
within  the  rotating  shell.  The  design  does  not  use  any  mechanical  seals  to  prevent  the 
^akage  of  air  into  the  reactor.  The  reacting  feedstock  within  the  shell  acts  as  the  seal 
between  stationary  and  rotating  elements.  The  IIFPRG  also  has  a  non-rotating 
cylindrical  chamber  that  encloses  the  rotating  shell.  Extra  thermal  energy  is  transferred 
into  the  rotating  shell  to  dry  wet  feedstock.  Thermal  energy  is  provided  preferably  from 
enpne  exhaust  or  by  cyclonically  combusting  a  portion  of  the  syngas  within  the  annulus 
between  the  stationary  and  rotating  shells.  If  the  thermal  energy  required  to  vaporize 
feedstock  moisture  exceeds  the  available  energy  in  the  fixed  carbon,  a  portion  of  the  gas 
produced  by  the  gasifier  can  be  burned  on  the  outside  of  the  gasifier  shell  to  provide 
additional  thermal  energy.  The  unique  design  of  the  IIFPRG  allows  the  processing  of 
dripping  wet  feedstock  for  the  following  reasons: 

1.  Excess  water  is  removed  using  super-compression  prior  to  feeding  feedstock  into  the 
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gasifier. 


2.  Remaining  moisture  within  the  feedstock  vaporizes  to  steam  that  is  slightly 
superheated. 

3.  A  non-rotating  cylindrical  chamber  encloses  the  rotating  shell  allowing  heat  to 
transfer  into  the  rotating  shefl  to  support  the  diying  of  wet  feedstock.  Thermal  energy 
can  be  provided  from  engine  exhaust  or  by  combusting  un-used  syngas.  Steam 
immediately  mixes  with  the  exiting  syngas  and  leaves  the  gasifier.  The  design  prevents 
steam  escaping  from  feedstock  moisture  from  reacting  with  the  red  hot  burning  char 
zone,  saving  about  65%  of  the  thermal  energy  to  superheat  the  steam  to  1800  deg.  F 
and  thermo-chemically  split  the  steam  into  additional  hydrogen  and  carbon  monoxide. 

4.  Steam  that  is  slightly  superheated,  mixes  with  the  syngas  exiting  the  gasifier  and  is 
condensed  to  liquid  water  in  the  scrubbing  system. 


5.  The  recovered  condensate  (waste  water)  may  be  injected  into  the  back  of  the  IIFPRG 
to  force  the  highly  endothermic  water-gas  reaction,  where  water  passing  over  hot 
carbon  is  split  into  flammable  gas  using  the  chemical  reaction  of  H20  +  C  -♦  H2  +  CO. 
Water  also  generates  additional  hydrogen  gas  by  the  slightly  exothermic  water  gas 
shift  reaction  of  H20  +  CO  — ►  H2  +  C02. 


6.  Remaining  waste  water  is  vaporized  to  steam  using  engine  exhaust. 

The  flammable  gas  created  by  the  IIFPRG  must  be  quenched  in  temperature,  cleaned  of 
particulates  and  tar  aerosols,  and  dried  prior  to  feeding  an  engine.  The  scrubber  is  a 
umque  design  that  quenches  the  temperature  of  the  gas  from  high  temperatures,  power 
was  es  e  gas  multiple  times  using  high  pressure  oil,  pumps  the  gas  using  a  unique  jet 
arrangement,  and  then  dries  the  gas  to  remove  excess  moisture  all  in  one  vessel. 
Depending  on  the  application,  high  sulfur  feedstock  may  require  the  removal  of  sulfur 
from  the  fuel  gas  using  a  dry  powder  fluid  bed  scrubber.  The  resulting  syngas  can  be 
used  in  a  manner  similar  to  natural  gas,  but  is  most  ideally  suited  to  operate  a 
stahonaiy  internal  combustion  engine  driven  generator.  Other  uses  for  the  syngas 
include  direct  combustion  for  heating  purposes,  powering  steam  turbines,  and  fueling 
gas  turbines.  The  IIFPRG  is  ideal  to  generate  a  syngas  that  is  rich  in  hydrogen  content 
when  blown  with  oxygen  mstead  of  air.  Hydrogen  rich  syngas  is  ideal  for  military 
purposes,  such  as  propellants,  fuel  cells,  and  liquid  fuel  synthesis.  Hydrogen  fuels  for 
combustion  are  of  interest  since  the  main  combustion  product  is  water  vapor. 

Main  Features 


1.  Directly  converts  wet  wastes  into  a  flammable  gas  that  can  be  used  to  fuel 
combustion  equipment  and  engines. 

2.  Able  to  process  dripping  wet  wastes  by  management  of  thermal  energy. 

3.  Non-flammable  feedstock  does  not  need  to  be  separated  from  flammable  feedstock. 

4.  Gasifier  is  infinitely  scalable. 


^JhHeHS1Zer°f??  feedst°ck  handling  system  is  proportionate  to  the  gasifier  size. 

ddmg  feedstock  on  larger  systems  is  not  necessary,  since  the  feedstock  handling 
system  will  be  able  to  handle  large  chunk  sizes.  ® 
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6.  The  rotating  drum  allows  feedstock  to  continually  tumble,  allowing  complete  exposure 
to  reaction  surfaces. 

7.  Design  allows  tar  to  condense  on  un-reacted  feedstock  entering  the  gasifier,  partially 
scrubbing  the  gas  prior  to  exiting  the  gasifier. 

8.  Gasifier  has  no  mechanical  rotating  seals.  Reacted  feedstock  is  used  to  seal  between 
rotating  and  stationary  elements. 

9.  The  high  heating  valve  of  the  gas  is  improved  by  removing  in  excess  of  95%  of  the 
moisture  in  the  syngas  fuel  prior  to  final  combustion. 

10.  Operating  on  carbon  rich  feedstock,  using  oxygen  as  blowing  gas,  and  injecting 
water  into  the  combustion  zone  of  the  gasifier  allows  the  generation  of  syngas  that 
consists  primarily  of  hydrogen  gas  and  carbon  dioxide.  Carbon  dioxide  can  be  separated, 
resulting  in  a  fuel  gas  consisting  primarily  of  hydrogen  for  military  purposes,  fuel  cells, 
liquid  fuels,  and  ultra  clean  combustion  processes. 

Detailed  Process  Description  Rotary  Gasifier 

Refer  to  drawing  SUNY  Cobleskill  Center  for  Environmental  Science  and  Technology 
Drawing  #  010713-2-03. 

The  Inclined  Indirect  Flaming  Pyrolysis  Rotaiy  Gasifier  (IIFPRG)  consists  of  a  rotating 
cylindrical  shell  201  that  is  mounted  on  incline  angle  210.  The  preferred  angle  is  about 
22  degrees,  but  may  be  more  or  less  depending  on  the  geometry  of  the  unit.  Shell  20 1 
rotates  by  a  chain  drive,  but  a  variety  of  other  driving  methods  may  be  used,  including 
traction  drive  and  bull  gear.  A  stationary  center  tube  2 1 1  is  mounted  as  a  cantilever  in 
the  exact  center  of  rotation  of  rotating  shell  201  and  is  anchored  at  212. 

The  inside  diameter  of  rotating  shell  201  is  lined  with  refractory  207  for  length  213. 
Feedstock  1 13  is  pushed  up  stationary  feed  tube  202  and  enters  at  214.  The  area  of  the 
feed  tube  increases  by  at  least  80%  at  214  to  allow  feedstock  to  decompress  and  spread 
apart.  Chunks  of  partially  decompressed  feedstock  are  pushed  up  stationary  feed  tube 
202.  Heat  from  hot  exiting  syngas  205  transfers  into  the  incoming  raw  feedstock  to  diy 
and  de-volatilize  by  indirect  pyrolysis.  Steam,  gas,  and  feedstock  discharge  at  the  end  of 
the  feed  pipe  202  at  point  203.  Feedstock  203  falls  into  rotating  shell  201  and  tumbles 
downhill  215  toward  refractory  lined  section  207.  Air  enters  the  gasifier  thru  small  gaps 
216  and  bums  de-volatilized  feedstock  as  fixed  carbon  with  red  hot  burning  coals  217. 
An  abrupt  line  between  raw  feedstock  and  red  hot  burning  coals  forms  at  218.  High 
levels  of  heat  from  burning  coals  217  directly  contacts  raw  feedstock  219  tumbling 
downhill,  causing  flash  gasification  of  feedstock  on  gasification  interface  line  218. 

Syngas  220  laden  with  tars  must  flow  thru  raw  tumbling  feedstock  219.  Tar 
aerosols  in  syngas  220  condense  on  the  raw  tumbling  feedstock  219,  scrubbing  the  gas 
of  aerosols  and  particulates  prior  to  exiting  the  gasifier  chamber  at  port  204.  Tars  and 
ash  that  become  imbedded  in  the  raw  feedstock  are  reprocessed  when  the  feedstock  219 
tumbles  down  to  gasification  interface  218.  Raw  feedstock  219  is  continually  gasified  to 
burning  char  coals  217,  which  are  evenly  dispersed  around  the  entire  annulus.  Ash  224 
discharges  from  the  bottom  spring  plate  225,  either  thru  the  air  entrance  gaps  or  thru 
ash  dump  door  223.  Slag,  metals,  glass,  soil,  etc.  also  withdraw  from  the  gasifier  thru 
ash  dump  door  223.  Partially  scrubbed  syngas  enters  the  gas  withdrawal  pipe  222  thru 
discharge  port  204  and  flows  down  eccentric  annulus  205  between  feed  tube  202  and 
gas  withdrawal  tube  222.  Gas  exits  the  gasifier  using  pipe  206. 

The  energy  value  of  the  syngas  produced  can  be  improved  by  using  oxygen  enriched  air 
or  100%  oxygen  as  blowing  gas  instead  of  using  air.  The  use  of  oxygen  instead  of  air 
reduces  the  amount  of  nitrogen  that  enters  the  system  with  the  air.  Nitrogen  dilutes  the 
syngas  and  lowers  the  heating  value.  Refer  to  drawing  01 1513-2-01.  Oxygen  is  injected 
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thru  multiple  tuyeres  evenly  spaced  on  flexible  spring  plate  301,  which  is  mounted  on 
the  bottom  end  of  gasifier  201.  The  flow  of  oxygen  or  enriched  air  303,  enters  pipe  304  at 
pressure  305,  and  is  evenly  distributed  around  the  annulus  using  injection  tuyeres  302. 
The  flow  of  blowing  gas  is  based  on  pressure  305  and  is  varied  until  the  pressure  on  the 
opposite  side  of  spring  plate  30 1  is  slightly  positive  on  the  inside  surface  of  spring  plate 
30 1  within  the  gasifier. 

David  Waage 

Research  Foundation  of  SUNY 
SUNY  Cobleskill 
Date:  2-20-13 


-I — 3  L-  t  l„  S  L 


■  i  •  i  JL.r  A  r  L-Jf  -  L.t.  L. 
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RECORD  OF  INVENTION 
(AMC-R  825-2) 

(To  be  attached  as  cover  sheet  to  detailed  description  of  the  invention) 


1.  NAME  OF  INVENTOR(S) 

David  Waage 

2.  HOME  ADDRESS  OF 
INVENTOR(S)  WITH  ZIP  CODE 
SUNY  Cobleskill 

3.  E-mail  address  + 
work  phone  number 
5182555312 

Gary  Collins 

SUNY  Cobleskill 

5182555312 

Philip  Darcy 

Benet  Labs 

5182664534 

Paul  Redner  (more  inventors 

listed  below  under  #6) 

ARDEC 

4.  Invention  Title:  Inclined  Indirect  Flaming  Pyrolysis  Rotary  Gasifier  1IIFPRG1 

5.  Invention  History: 

(a)  Conception  of  Invention 

Date 

2/20/13 

Place  of  Action  or  Name  of  Persons 
W15QKN-08- 1-0001  SUNY  Cobleskill 

(b)  First  Sketch  or  drawing 

(c)  First  written  description 

(d)  Disclosure  to  others 

(e)  Completion  of  model 

(f)  Completion  of  full-scale  item 

(g)  First  test  of  inventive  item 

6.  Individuals  having  first  hand  knowledge  of  any  of  the  features  of  the  invention 
history: 

NAME 

ADDRESS 

FEATURE 

COL  R.  Lachance  (Also  an 

Inventor) 

USMA 

all 

Steve  Cosper  (Also  an 
Inventor) 

ERDC  CERL 

L 

1 

7.  Results  of  test  (check  block  that  applies): 

Successful  n  Marginally  Successful  I- 

8.  Repositories  of  Invention  Data: 

1  Unsuccessful  ["I  No  Tests  Run  N 

Document  Title 

Location 

AC  FORM  17SS.R.P  Till  0/1 
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9.  Invention  Publication  (Disclosure  Outside  of  Government): 

Publication  Media 

Date  of  Publication 

~n7a 

1 0.  Known  Related  Patents  and  Applications  (if  applicable): 

Patent  or  Application 

Patent  or  Serial  Number 
(If  known) 

SUNYRF 

1901-370 

11.  I  HE  ATTACHED  INVENTION  DISCLOSURE  HAS  BEEN  READ  AND  UNDERSTOOD  BY  TWO 

WITNESS  WHO  HAVE  SIGNED  A  STATEMENT  TO  THIS  EFFECT  AT  THE  END  THEREOF 

Date:  3  .  Inventor  Signature;  ^Tj  ^y  ' 

Date:  £  ( ( /  / 1*>  Inventor  Signature: 

^ate:  Inventor  Signature:  /  >  ut 

Date:  Inventor  Signature: 

Date:  Inventor  Signature:  ^ 

WITNESS  SIGNATURES  and  DATE:  $ 

j c  u - -  ^#7, 1  ?  > 

12.  Jurisdictional  Patent  Activity: 

_ . _  (Name) 

(Date  of  Receipt) 
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Appendix  E  Analysis  of  Syngas  and  Exhaust 


NEWYORK 

STATE  OF 
OPPORTUNITY. 


ANDREW  M,  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A.  ZUCKER,  M.O.,  J,D. 

Commissioner 


SALLY  DRESLIN,  M.S.,  R  H, 

Executive  Deputy  Commissioner 


Gasification  of  Forward  Operating  Base  Wastes 


Strategic  Environmental  Research  and  Development  Plan  -  US  Army  Corps  of  Engineers 
Stale  University  of  New  York  Research  Foundation,  Cobleskill,  NY 


Wadsworth  Center  for  Laboratories  and  Research 
Analysis  of  Syngas  and  Diesel  Exhaust  Gas  Samples  Summary 


_ 1 

Empire  Stale  plaza.  Coming  Tower,  Albany,  NY  122^3-7 1  heglth.ity.gov 


187 


NEW  YORK 

STATE  OF 
OPPORTUNITY. 


"Su 


ANDREW  M.  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A.  ZUCKER,  M.D.*  J.D. 

Commissioner 


SALLY  DRESLIN,  M.S„  R.N. 

Executive  Deputy  Commissioner 


The  following  is  a  summary  of  the  analysis  of  whole  air  gaseous  samples  submitted  to  the  New  York 
State  Department  of  Health  Wadsworth  Center  in  support  of  a  research  project  investigating  the  conversion  of 
combustible  waste  into  a  flammable  synthetic  gas  (Syngas)  suitable  for  tbe  operation  of  diesel  engines. 


Sample  Col  led  ion:  The  Syngas  and  Diesel  exhaust  gas  samples  were  collected  in  certified  pre-cl  eaned 
6-liter  whole  air  Summa*  canister,  (Fig  1}  supplied  by  the  Wadsworth  Center. 


Fig  1.  Summa  canister  for  Syngas  sampling 
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NEW  YORK 

STATE  OF 
OPPORTUNITY 


ANDREW  M.  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A*  ZUCKER,  IVLD.,  J.D. 
Commissioner 


SALLY  DRESLIN,  M,S.t  R.N, 

Executive  Deputy  Commissioner 


Upon  sample  receipt  the  canisters  were  allowed  to  sit  overnight  to  equilibrate  before  making 
appropriate  sample  dilutions.  Dilutions  were  made  directly,  canister  to  canister,  by  removing  known  volumes 
from  the  source  canister  to  the  dilution  canister  through  the  use  of  a  critical  orifice  flow  restrictor  Fitting.  Fig  2. 
The  diluted  samples  were  allowed  to  stand  overnight  at  room  temperature  to  equilibrate  before  being  analyzed. 


Fig  2,  Canister  dilution  with  critical  orifice  filling 
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NEWYORK 

STATE  OF 
OPPORTUNITY. 


ANDREW  M.  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A.  ZUCKER,  M.D.,  J.D. 

Commissioner 


SALLY  DRESLIN,  M.S.,  R.N. 

Executive  Deputy  Commissioner 


Sample  Analysis:  The  canister  samples  were  analyzed  using  whole  air  instrument  #1,  following  USEPA 
TO-15  methodologies.  The  system  consists  of  an  Agilent  689075975B  GC/MSD  (tig  3)  connected  to  an  Entcch 
7 150/7500 A/70 16C  pre-concentrator,  autosampler  inlet  system,  (fig  4  &  fig  5). 


Fig  3.  Agilent  6890+/5975B  GC/MSD 
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NEW  YORK 

STATE  OF 
OPPORTUNITY. 


Department 
of  Health 


ANDREW  M.  CUOMO 

Governor 


HOWARD  A.  ZUCKER,  M.D.,  J.D. 

Commissioner 


SALLY  DRESLIN,  M.S.,  R.N. 

Executive  Deputy  Commissioner 


Fig.  4  Eniech  7 150/7500 A  sample  p  re -concentrator/ ini  el  system 
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NEW  YORK 

STATE  OF 
OPPORTUNITY 


ANDREW  M.  CUOMO 

Governor 


Department 
of  Health 


Fig  5.  Enteth  7016C  canister  aLHosampler 


HOWARD  A.  ZUCKER,  M.D„  J.D. 

Commissioner 


SALLY  DRESLIN,  M.S.,  R+N. 

Executive  Deputy  Commissioner 


The  canisters  were  attached  to  a  numbered  sampling  position  on  the  7016C  autosampler  via  a  Swage! ok 
fitting  A  known  volume  of  the  sample  was  accurately  and  repmducibly  removed  from  the  canister  through  a 
closed  loop  system  and  concentrated  at  the  cryogemcally  controlled  trap.  After  equilibration,  the  trap  was 
heated  to  move  the  sample  onto  the  chromatographic  column,  leading  to  the  mass  selecti  ve  detector. 

The  total  ion  chromatograms  are  located  on  pages  39  to  50,  The  results  are  listed  on  the  following  pages. 
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NEW  YORK 

STATE  OF 
OPPORTUNITY 


Department 
of  Health 


ANDREW  M.  CUOMO  HOWARD  A.  2UCKER,  M.D.,  J.D.  SALLY  DRESLIN,  M.S.,  R.N, 

Governor  Commissioner  Executive  Deputy  Com  miss  foner 

Data  Analysis:  Analysis  of  the  GC/MSD  data  was  accomplished  using  Agilent  Environmental  MSD 
ChemStation  build  75,  NIST  Mass  Spectral  2002  database  and  NIST  AMDIS  v2, 1  The  results  calculated  for  the 
target  analytes  are  based  on  the  total  area  counts  for  a  specific  mass  at  a  precise  retention  time  as  compared  to 
the  reference  standard  analyzed  under  the  same  conditions  at  different  concentrations. 


Target  analyte  results  for  the  SviiGas  Long  Term  Mix 


5ynGas_Long  Term  Mix  1 
Analyte 

ppmV 

SynGas_Long  Term  Mix  2 
Analyte 

ppmV 

2 

Propene 

45086.40 

2 

Propene 

17847.36 

7 

13-Butadiene 

5520.96 

7 

13^  Butadiene 

1645.44 

12 

ISOPRENE 

12730.56 

12 

ISOPRENE 

3312.96 

14 

ACETONE 

1661.76 

14 

ACETONE 

2001.60 

15 

n-HEXANE 

188.16 

15 

n-HEXANE 

66,24 

21 

METHYL  ETHYL  KETONE 

454.08 

21 

METHYL  ETHYL  KETONE 

512.64 

27 

CYCLOHEXANE 

0.00 

27 

CYCLOHEXANE 

15.36 

31 

n-HEFTANE 

82.56 

31 

n-HEPTANE 

92,16 

33 

BENZENE 

17110.08 

33 

BENZENE 

8544.00 

35 

M  ETH  YLCY  CLQ  H  EXANE 

0.00 

35 

METHYLCYCLOHEXANE 

7008.00 

42 

TOLUENE 

3370.56 

42 

TOLUENE 

2724.48 

51 

n-NQNANE 

256.32 

51 

n-NONANE 

272.64 

53 

ETHYLBENZENE 

205.44 

53 

ETHYLBENZENE 

800.64 

54 

MfP-XYLENE 

247.68 

54 

M,P-XYLENE 

337.92 

55 

O-XYLENE 

54.72 

55 

O-XYLENE 

125.76 

56 

STYRENE 

207.36 

56 

STYRENE 

2669.76 

59 

ISOPROPYLBENZENE 

25.92 

59 

ISOPROPYLBENZENE 

238.08 

61 

n-DECANE 

116.16 

61 

n-DECANE 

365.76 

62 

n-PROPYLBENZENE 

72.96 

62 

n-PROPYLBENZENE 

356.16 

63 

1,3/  5-TRIM  ETHYLBENZENE 

3.84 

63 

1 3/ 5-TRIM  ETHYLBENZENE 

21.12 

65 

1,2,4-TRIMETHYLBENZENE 

4.80 

65 

13/4-TRJMEFHYLBENZENE 

51.84 

67 

d-LIMONENE 

65.28 

67 

d-UMONENE 

560.64 

68 

pTSQP  RO  P  YLTOLU  ENE 

65,28 

68 

p-ISOPROPYLTOLUENE 

84.48 

70 

1 3/3-TRIMETHYLBENZENE 

20.16 

70 

lv2/3-TRIMETHYLBENZENE 

126.72 

72 

n-UNDECANE 

30.72 

72 

n-UNDECANE 

170.88 

75 

n-DODECANE 

7,68 

75 

n-CXDDECANE 

41,28 

78 

Naphthalene 

5.76 

78 

Naphthalene 

672 

_ _ _ _ 7 

Empire  Stale  Plaza r  Coming  Tower,  Albany,  MY  tZ237jbaallh.ny.gov 


193 


NEW  YORK 

STATE  Of 
OPPORTUNITY. 


Department 
of  Health 


ANDREW  NL  CUOMO  HOWARD  A.  ZUCKER,  M.D.,  J.D.  SALLY  DRESLIN,  M.S„  R.N* 

Governor  Commissioner  Executive  Deputy  Commissioner 

Target  analyte  results  for  the  SvnGas  100%  Construction  Mix 


3ynGas_100%  Construction  Mix  1  SvnGas_100°/o  Construction  Mix  2 

Analyte _ ppmV  Analyte _ ppmV 


2 

Propene 

2406L44 

2 

Propene 

8682.24 

7 

13- Butadiene 

3793.92 

7 

1,3-Butadiene 

1085.76 

12 

ISOPRENE 

5611.20 

12 

ISOPRENE 

1588.80 

14 

ACETONE 

6401,28 

14 

ACETONE 

2314.56 

15 

n-HEXANE 

305.28 

15 

n-HEXANE 

56.64 

21 

METHYL  ETHYL  KETONE 

2133.12 

21 

METHYL  ETHYL  KETONE 

502.08 

27 

CYCLOHEXANE 

18.24 

27 

CYCLOHEXANE 

0.00 

31 

0-HEPTANE 

224.64 

31 

n-HEPTANE 

48.96 

33 

BENZENE 

11040.96 

33 

BENZENE 

4993.92 

35 

METHYLCYCIGHEXANE 

195.84 

35 

METHYLCYCLOHEXANE 

74.88 

42 

TOLUENE 

3431.04 

42 

TOLUENE 

2048.64 

51 

n-NQNANE 

1550.40 

51 

n-NONANE 

725.76 

53 

ETHYLBENZENE 

526.08 

53 

ETHYLBENZENE 

589.44 

54 

M,P-XYLENE 

663.36 

54 

M,P-XYLENE 

386.88 

55 

OXYLENE 

258.24 

55 

O-XYLENE 

154.56 

56 

STYRENE 

776.64 

56 

STYRENE 

1738.56 

59 

ISOPROPYLBENZENE 

340.80 

59 

ISOPROPYLBENZENE 

215.04 

61 

n-DECANE 

2269.44 

61 

n-DECANE 

500.16 

62 

n-PROPYLBENZENE 

1057.92 

62 

n-PROPYLBENZENE 

24.00 

63 

1 ,3*  5-TRI M  ETH  Y IBENZE  N  E 

117.12 

63 

1,3, 5-TRI  M  ETH  Y  LBENZ  E  N  E 

35.52 

65 

133-tkimeihylbenzene 

350.40 

65 

1 ,2,4-TR  I M  ETH Y  LBENZ  E  N  E 

92.16 

67 

<j-UMONENE 

0.00 

67 

d-IJMONENE 

511.68 

68 

p-lSOPROPYLTOLUENE 

503.04 

68 

p-  ISOP  ROPY  LT O  LU  EN  E 

139.20 

70 

1,2,3-TRIMETHYLBENZENE 

834.24 

70 

1,2,3-TRIMETHYLBENZENE 

218.88 

72 

n-UNDECANE 

766.08 

72 

n- UN  DECANE 

50976 

75 

n-DODECANE 

104.64 

75 

n-DODECAN6 

87.36 

78 

Naphthalene 

59.52 

78 

Naphthalene 

17.28 

_  8 
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NEW  YORK 

STATE  OF 
OPPORTUNITY. 


ANDREW  M*  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKERf  M.D.t  J.D, 

Commissioner 


SALLY  DRESLfN,  M,S.f  R*N, 

Executive  Deputy  Commissioner 


Target  analvte  results  for  the  SvnGas  50%  Food  Mix 


SynGas_50%  Food  Mix  1  SynGas_50%  Food  Mix  2 

Analyte _ ppmV  Analyte _ ppmV 


2 

Propene 

25226.88 

2 

Propene 

30874.56 

7 

1,3-Butadiene 

4177.92 

7 

1,3-Butadiene 

5475.84 

12 

ISOPRENE 

7556.16 

12 

ISOPRENE 

16854,72 

14 

ACETONE 

2443.20 

14 

ACETONE 

2334.72 

15 

n-HEXANE 

60.48 

15 

n-HEXANE 

212.16 

21 

METHYL  ETHYL  KETONE 

774.72 

21 

METHYL  ETHYL  KEY ONE 

554.88 

27 

CYCLOHEXANE 

0.00 

27 

CYCLOHEXANE 

0.00 

31 

n-HEPTANE 

63.36 

31 

n-HEPTANE 

157.44 

33 

BENZENE 

17493.12 

33 

BENZENE 

10201.92 

35 

METHYLCYCLOHEXANE 

0.00 

35 

METHYLCYCLOHEXANE 

225.60 

42 

TOLUENE 

4141.44 

42 

TOLUENE 

3555.84 

51 

n-NONANE 

342.88 

51 

n-NONANE 

557.76 

53 

ETHYLBENZENE 

596,16 

S3 

ETHYLBENZENE 

1767,36 

54 

M,P-XYLENE 

1501.92 

54 

M,P-XYLENE 

431*04 

55 

O-XYLENE 

213.88 

55 

O-XYLENE 

158,40 

56 

STYRENE 

10S1.92 

56 

STYRENE 

5640.96 

59 

ISOPROPYLBENZENE 

180.48 

59 

ISOPROPYLBENZENE 

719.04 

61 

n-DECANE 

1764.48 

61 

n-DECANE 

546*24 

62 

n-PROPYLBENZENE 

6423 

62 

n-PRQPYLBENZENE 

650*88 

63 

1,3,5-TRIMETHYLBENZENE 

43.20 

63 

1  ,3 , 5-TRI M  ETH  YLBE  NZ  E  N  E 

20.16 

65 

1,2,4-TRIMETHYLBENZENE 

112.32 

65 

l.,2f4-TRIMETHYLBENZENE 

50,88 

67 

d-LIMONENE 

680.64 

67 

d-LIMONENE 

1723*20 

68 

p- 1  SOP  ROPY  LTOL  U  E  N  E 

165.12 

68 

p-  ISOPROPY  LTOLU  E  N  E 

150*72 

70 

1,2,3-trimethylbenzene 

298.56 

70 

1 ,2,3'TRIMETHYLBENZENE 

156*48 

72 

n-UNDECANE 

1135.68 

72 

n-UNDECANE 

332*16 

75 

n-DODECANE 

160.32 

75 

n-DODECANE 

63*36 

78 

Naphthalene 

36.48 

78 

Naphthalene 

22  08 
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NEW  YORK 

STATE  OF 
OPPORTUNITY. 


ANDREW  M.  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKER,  M.D.,  J.D, 

Commissioner 


SALLY  DRESLIN,  M,S„  R.N, 

Executive  Deputy  Commissioner 


Target  analyte  results  for  the  SvnGas  33%  POL  Mix 


SynGas_33%  POL  Mix  1  SynGas_33%  POL  Mix  2 

Analyte  _  ppmV  Analyte _ ppmV 


2 

Propene 

12192.96 

2 

Propene 

31661,76 

7 

1,3-Butadiene 

2664.96 

7 

1,3-Butadiene 

8566.08 

12 

ISOPRENE 

23710.08 

12 

ISOPRENE 

27994.56 

14 

ACETONE 

2446.08 

14 

ACETONE 

256032 

15 

n-HEXANE 

45.12 

15 

n-HEXANE 

128.64 

21 

METHYL  ETHYL  KETONE 

685.44 

21 

METHYL  ETHYL  KETONE 

85632 

27 

CYCLOHEXANE 

35.52 

27 

CYCLOHEXANE 

4416.00 

31 

n-HEPTANE 

72.00 

31 

n-HEPTANE 

95,04 

33 

BENZENE 

7187.52 

33 

BENZENE 

14492.16 

35 

METHYLCYCLOHEXANE 

0.00 

35 

METHYLCYCLOHEXANE 

0.00 

42 

TOLUENE 

2846.40 

42 

TOLUENE 

4820.16 

51 

n-NONANE 

310.08 

51 

n-NONANE 

95136 

53 

ETHYLBENZENE 

515.52 

53 

ETHYLBENZENE 

1015,68 

54 

M.P-XYLENE 

431.04 

54 

M.P-XYLENE 

413.76 

55 

O-XYLENE 

237.12 

55 

O-XYLENE 

194,88 

56 

STYRENE 

1037.76 

56 

STYRENE 

3101,76 

59 

ISOPROPYLBENZENE 

225,60 

59 

ISOPROPYLBENZENE 

443,52 

61 

n-DECANE 

1344.00 

61 

n-DECANE 

878,40 

62 

n-PROPYLBENZENE 

6144,00 

62 

n-PROPYLBENZENE 

549.12 

63 

1,3,5-TRIMETHYLBENZENE 

48.96 

63 

1,3,5-TRIMETHYLBENZENE 

21.12 

65 

1,2,4-TRIMETHYLBENZENE 

139,20 

65 

1,2,4-TRIMETHYLBENZENE 

55,68 

67 

d-LIMONENE 

934.08 

67 

d-LIMONENE 

1637.76 

68 

p-ISOPROPYLTOLUENE 

197.76 

68 

p-ISOPROPYLTOLUENE 

99  84 

70 

1,2,3-TRIMETHYLBENZENE 

317.76 

70 

1,2,3-TRIMETHYLBENZENE 

161.28 

72 

n-UNDECANE 

891.84 

72 

n-UNDECANE 

609.60 

75 

n-DODECANE 

107.52 

75 

n-DODECANE 

98.88 

78 

Naphthalene 

26,88 

78 

Naphthalene 

24.00 
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NEW  YORK 

STATE  OF 
OPPORTUNITY. 


ANDREW  M.  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKER,  M.D.,  J.D, 

Commissioner 


SALLY  DRESLIN,  R.N, 

Executive  Deputy  Commissioner 


Target  anaj^te  results  for  the  SynGits  40%  Tire  Mix 


SynGas_40%  Tire  Mix  1  5ynGas_40%  Tire  Mix  2 

Analyte _ ppmV  Analyte _ ppmV 


2 

Propene 

16114.56 

2 

Propene 

12248.64 

7 

l,3“Butadiene 

4106.88 

7 

1,3-Butadiene 

3944.64 

12 

ISOPRENE 

52316.16 

12 

ISOPRENE 

57312.00 

14 

ACETONE 

1848.96 

14 

ACETONE 

57361.92 

15 

n-HEXANE 

444.48 

15 

n-HEXANE 

106.56 

21 

METHYL  ETHYL  KETONE 

480.96 

21 

METHYL  ETHYL  KETONE 

430.08 

27 

CYCLOHEXANE 

152.64 

27 

CYCLOHEXANE 

0.00 

31 

n-HEPTANE 

88.32 

31 

n-HEPTANE 

120.00 

33 

BENZENE 

16025.28 

33 

BENZENE 

11876.16 

35 

MEXHYLCYCLOHEXANE 

702.72 

35 

MEWLCYCLOHEXANE 

202.56 

42 

TOLUENE 

7536.96 

42 

TOLUENE 

5771.52 

51 

tl-NONANE 

1365.12 

51 

n-NONANE 

63936 

53 

ETHYLBENZENE 

2199.36 

53 

ETHYLBENZENE 

2071.68 

54 

MB-XYLENE 

555.84 

54 

M,P-XYLENE 

568.32 

55 

O-XYLENE 

206.40 

55 

O-XYLENE 

192.96 

56 

STYRENE 

6240.00 

56 

STYRENE 

6325.44 

59 

ISOPROPYLBENZENE 

4992.00 

59 

ISOPROPYLBENZENE 

589.44 

61 

n-DECANE 

918.72 

61 

n-DECANE 

1064.64 

62 

n-PROPYLBENZENE 

559.68 

62 

n-PROPYLBENZENE 

617.28 

63 

1,3,5-TRIMETHYLBENZENE 

29.76 

63 

1,3*  5-TRIM  ETHYLBENZENE 

30.72 

65 

1  (2 ,4-TRI  M  ETH  Y IBE  NZ  E  N  E 

85.44 

65 

1,2,4-TRIMETHYLBENZENE 

74.88 

67 

d-LIMONENE 

1108.80 

67 

d-LIMONENE 

935.04 

68 

p-I  SOPRGP  Y  LTOLU  EN  E 

282.24 

68 

p-ISOPRQPY  LT OLU  EN  E 

132.48 

70 

1,2,3-TRIMETHYLBENZENE 

212.16 

70 

1,2,3-TRIMETHYLBENZENE 

187,20 

72 

n-UNDECANE 

814.08 

72 

n-UNDECANE 

698.88 

75 

n-DODECANE 

141.12 

75 

n-DODECANE 

101.76 

78 

Naphthalene 

51.84 

78 

Naphthalene 

32.64 
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NEW  YORK 

STATE  OF 
OPPORTUNITY, 


ANDREW  IVL  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKERt  M.D..  J.D. 

Commissioner 


SALLY  DRESLIN,  M,S.t  R.N, 

Executive  Deputy  Commissioner 


Target  analyte  results  for  the  SynGas  5Q%  Plastics  Mix 


SynGas_50%  Plastics  Mix 
Analyte_ ppmV 


2 

Propene 

40676.16 

7 

1/H3utadiene 

6714.24 

12 

ISOPRENE 

17664.00 

14 

ACETONE 

2304.00 

15 

n-HEXANE 

158.40 

21 

METHYL  ETHYL  KETONE 

260.16 

27 

CYCLOHEXANE 

0.00 

31 

n-HEPTANE 

107.52 

33 

BENZENE 

16671.36 

35 

METHYLCYCLOHEXANE 

284.16 

42 

TOLUENE 

2063.04 

51 

n-NONANE 

275.52 

53 

ETHYLBENZENE 

148.80 

54 

M,P-XYLENE 

157.44 

55 

O-XYLENE 

49.92 

56 

STYRENE 

165.12 

59 

ISOPROPYLBENZENE 

52.80 

61 

n- DECANE 

457.92 

62 

n-PROPYLBENZENE 

131.52 

63 

1,3,5-TRiMETHYLBENZENE 

11.52 

65 

1  f  2 ,4-TRI  M  ETH  Y IBE  NZ  E  N  E 

29,76 

67 

d-LIMONENE 

31.68 

68 

p-I  SOPROP  Y  LTOLU  EN  E 

45.12 

70 

1,2,3-TRIMETHYLBENZENE 

82.56 

72 

n-UNDECANE 

166.08 

75 

n-DODECANE 

65.28 

78 

Naphthalene 

21.12 
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NEW  YORK 

STATE  OF 
OPPORTUNITY. 


ANDREW  M*  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKER,  M.D.,  J*D. 

Commissioner 


SALLY  DRESLIN,  M.S.,  R*N, 

Executive  Deputy  Commissioner 


Target  Anal  vie  Results  lor  the  Diesel  Exh.mst  Samples 


Target  Analyte  Results  tor  Hie  Diesel  Exhaust  Long  Term  Mix 


SynGas_Exfiaust_Long  Term  Mix  1  SynGas__Exhaust__Long  Term  Mix  2 

Analyte _ ppbV  Analyte _ ppfaV 


2 

Propene 

4425.60 

2 

Propene 

7214*40 

7 

l, 3-Butadiene 

<10. 

7 

13-Butadiene 

<10. 

12 

ISOPRENE 

<10. 

12 

ISOPRENE 

<10* 

14 

ACETONE 

993,60 

14 

ACETONE 

1797,60 

15 

n-HEXANE 

74.40 

15 

n-HEXANE 

127*20 

21 

METHYL  ETHYL  KETONE 

<10. 

21 

METHYL  ETHYL  KETONE 

256,80 

27 

CYCLOHEXANE 

<10. 

27 

CYCLOHEXANE 

<10, 

31 

n-HEPTANE 

<10. 

31 

n -HEPTANE 

33*60 

33 

BENZENE 

13166,40 

33 

BENZENE 

14188,80 

35 

METHYLCYCLOHEXANE 

57,60 

35 

METHYLCYCLOHEXANE 

117  60 

42 

TOLUENE 

856,80 

42 

TOLUENE 

1207  20 

51 

n-NONANE 

57,60 

51 

n -NONANE 

542  40 

53 

ETHYLBENZENE 

158,40 

53 

ETHYLBENZENE 

386*40 

54 

M,P-XYLENE 

86,40 

54 

M,P“XYIENE 

220  80 

55 

O-XYLENE 

33,60 

55 

O-XYLENE 

91.20 

56 

STYRENE 

427*20 

56 

STYRENE 

244.80 

59 

ISOPROPYLBENZENE 

103*20 

59 

ISOPROPYLBENZENE 

184.80 

61 

n-DECANE 

218*40 

61 

n-DECANE 

556*80 

62 

n-PROPYLBENZENE 

220*80 

62 

n-PROPYLBENZENE 

278*40 

63 

1,3,  5-TRIM  ETHYLBENZENE 

26.40 

63 

1  r 3, 5-TRIM  ETHYLBENZENE 

28*80 

65 

1 , 2, 4-TRIM  ETH  YLBENZENE 

40*80 

65 

133-TRIM  ETHYLBENZENE 

57.60 

67 

d-LIMONENE 

<10. 

67 

d-UMONENE 

<10* 

68 

p-I  SOPROP  Y  LTOL  U  E  N  E 

607*20 

68 

p-ISOPROP  YLTOLU  EN  E 

103*20 

70 

1,2,  3-TRIM  ETH  Y  LBEN  ZENE 

292*80 

70 

1,2,3-TRIM  ETHYLBENZENE 

180.00 

72 

n-UNDECANE 

331*20 

72 

n-UNDECANE 

403*20 

75 

n-DODECANE 

115*20 

75 

n-DODECANE 

112*80 

78 

Naphthalene 

38*40 

78 

Naphthalene 

38*40 
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NEW  YORK 

STATE  OF 
OPPORTUNITY. 


ANDREW  M*  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKER,  M ,D.t  J*D. 

Commissioner 


SALLY  DRESLIN,  M,S.f  R*N. 

Executive  Deputy  Commissioner 


Target  Annivfe  Results  for  the  Diesel  Exhaust  <00%  Construction  \Ti* 


SynGas_Exhaust_10Q%  Construction  SynGas_Exhaust_100%  Construction  Mix 

Mix  1  2 

Analyte _ ppbV  Analyte _ ppbV 


2 

Propene 

1716*00 

2 

Propene 

6184*80 

7 

1,3-Butadiene 

<10, 

7 

1,3-Butadtene 

<10. 

12 

I3GPRENE 

<10. 

12 

ISOPRENE 

<10. 

14 

ACETONE 

806,40 

14 

ACETONE 

2479.20 

15 

n-HEXANE 

38,40 

15 

n-HEXANE 

36.00 

21 

METHYL  ETHYL  KETONE 

146.40 

21 

METHYL  ETHYL  KETONE 

290.40 

27 

CYCLOHEXANE 

<10. 

27 

CYCLOHEXANE 

<10. 

31 

n-HERTANE 

<10. 

31 

n-HEPTANE 

26.40 

33 

BENZENE 

2668,80 

33 

BENZENE 

16514.40 

35 

METHYLCYCLOHEXANE 

<10. 

35 

METHYLCYCLOHEXANE 

110.40 

42 

TOLUENE 

468,00 

42 

TOLUENE 

1039.20 

51 

n-NONANE 

163.20 

51 

n-NONANE 

580.80 

53 

ETHYLBENZENE 

148,80 

53 

ETHYLBENZENE 

141.60 

54 

M,P-XYLENE 

64.80 

54 

M,P-XYLENE 

163*20 

55 

O-XYLENE 

33.60 

55 

O-XYLENE 

76.80 

56 

STYRENE 

475.20 

56 

STYRENE 

206.40 

59 

ISOPROPYLBENZENE 

84.00 

59 

ISOPROPYLBENZENE 

91.20 

61 

n-DECANE 

177.60 

61 

n-DECANE 

616.80 

62 

n-PROPYLBENZENE 

139,20 

62 

n-PROPYLBENZENE 

256.80 

63 

1,3,5-TRlMFTHYLBENZENE 

12,00 

63 

1 ,3,5-TRIMFTHYLBENZEN  E 

38.40 

65 

1 ,2 , 4-TRIM  ETH  Y  LBE  N  Z  EN  E 

33.60 

65 

1 ,2,4-TRIM  ETHYLBENZENE 

69.60 

67 

d-LIMONENE 

<10. 

67 

Cl-LIMGNEME 

<10. 

68 

p-  ISOPROP  Y  LT OLU  E  N  E 

50*40 

68 

p-  ISOP  RO  PYLTOLUENE 

127.20 

70 

1 ,2  f  3-TRI M  ETH  Y  LBE  N  Z  E  N  E 

98.40 

70 

1,2,3-TRIM  ETHYLBENZENE 

228*00 

72 

n-UNDECANE 

105*60 

72 

n -UN DECANE 

616*80 

75 

n-DODECANE 

55*20 

75 

n-DODECANE 

124*80 

78 

Naphthalene 

45.60 

78 

Naphthalene 

93*60 
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NEW  YORK 

STATE  OF 
OPPORTUNITY. 


ANDREW  M*  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKERt  M.D.,  J.D, 

Commissioner 


SALLY  DRESLJN,  M.S.f  R.N, 

Executive  Deputy  Commissioner 


Target  Analyte  Results  for  the  Diesel  Exhaust  50%  Food  Mix 


SynGas_Exhaust_50%  Food  Mix  1  SynGas_Exhaust_50%  Food  Mix  2 

Analyte _  ppbV  Analyte _ ppbV 


2 

Prcpene 

5642.40 

2 

Propene 

2155.20 

7 

1,3-Butadiene 

<10. 

7 

1,3-Butadiene 

<10. 

12 

ISOPRENE 

<10. 

12 

ISOPRENE 

<10. 

14 

ACETONE 

1641.60 

14 

ACETONE 

415.20 

15 

n-HEXANE 

91.20 

15 

n-HEXANE 

<10. 

21 

METHYL  ETHYL  KETONE 

141.60 

21 

METHYL  ETHYL  KETONE 

<10. 

27 

CYCLOHEXANE 

<10. 

27 

CYCLOHEXANE 

<10. 

31 

n-HEFTANE 

26.40 

31 

n- HEPTANE 

7.20 

33 

BENZENE 

13024 .80 

33 

BENZENE 

4024.80 

35 

METHYLCYCLOHEXANE 

<10. 

35 

M  ETH  YLCYCLOHEXANE 

<10. 

42 

TOLUENE 

837.60 

42 

TOLUENE 

1070.40 

51 

n-NONANE 

105.60 

51 

n-NONANE 

297.60 

53 

ETHYLBENZENE 

21L20 

53 

ETHYLBENZENE 

1946.40 

54 

M,P-XYLENE 

146.40 

54 

mfp-xylene 

580.80 

55 

O-XYLENE 

52.80 

55 

O-XYLENE 

256.80 

56 

STYRENE 

429.60 

56 

STYRENE 

8707.20 

59 

ISOPROPYLBENZENE 

93.60 

59 

ISOPROPYLBENZENE 

1677.60 

61 

n-DECANE 

657.60 

61 

n-DECANE 

2258.40 

62 

n-PROPYLBENZENE 

182.40 

62 

n-PROPYLBENZENE 

1084.80 

63 

1,3,5-TRIMETHYLBENZENE 

21.60 

63 

1 3, 5-TRI M  ETH  Y  LBENZE  N  E 

81.60 

65 

1 , 2, 4-TRI M  ETH YLB  E  NZEN  E 

40.80 

65 

1 , 2  4-TRI  M  ETH Y  LBENZE  N  E 

206.40 

67 

d-UMONENE 

<10. 

67 

d-UMONENE 

9204.00 

68 

p-ISO  PROP  YLTOLU  EN  E 

<10. 

68 

p-  ISOP  ROPY  LTO  LUEN  E 

2529.60 

70 

1, 23-TRIM  ETHYLBENZENE 

127.20 

70 

1,2,3-TRIMETHYLBENZENE 

777.60 

72 

n-UNDECANE 

729.60 

72 

n-UNDECANE 

3026.40 

75 

n- DO  DECANE 

295.20 

75 

n-DQDECANE 

847.20 

78 

Naphthalene 

26.40 

78 

Naphthalene 

376.80 
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NEW  YORK 

STATE  OF 
OPPORTUNITY. 


ANDREW  M*  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKER,  M.D.,  J.D. 

Commissioner 


SALLY  DRESLIN,  M.S.,  R.N, 

Executive  Deputy  Commissioner 


Target  Annlvte  Results  for  the  Diesel  Exhaust  33%  POL  1Y1  h 


SynGas_Ex!iaust_33cyb  POL  Mix  1  SynGas_Exhaust_33%  POL  Mix  2 

Analyte _ ppbV  Analyte _ ppbV 


2 

Propene 

16970.40 

2 

Propene 

5380.80 

7 

1,3-Butadiene 

<10. 

7 

1,3-Butadiene 

<10. 

12 

ISOPRENE 

<10. 

12 

ISOPRENE 

<10. 

14 

ACETONE 

5882.40 

14 

ACETONE 

1137.60 

15 

n-HEXANE 

81.60 

15 

n-HEXANE 

12.00 

21 

METHYL  ETHYL  KETONE 

751.20 

21 

METHYL  ETHYL  KETONE 

103.20 

27 

CYCLOHEXANE 

<10. 

27 

CYCLOHEXANE 

<10. 

31 

n-HEPTANE 

74.40 

31 

n-HEPTANE 

12.00 

33 

BENZENE 

24357.60 

33 

BENZENE 

13812.00 

35 

METHYLCYCLOHEXANE 

328.80 

35 

METHYLCYCLOHEXANE 

<10. 

42 

TOLUENE 

2978.40 

42 

TOLUENE 

1108.80 

51 

n-NONANE 

1620.00 

51 

n-NONANE 

350.40 

S3 

ETHYLBENZENE 

518.40 

S3 

ETHYLBENZENE 

290.40 

54 

M,P-XYIENE 

513.60 

54 

M,P-XYLENE 

132.00 

55 

O-XYLENE 

343.20 

55 

O-XYLENE 

76.80 

56 

STYRENE 

434.40 

56 

STYRENE 

194.40 

59 

ISOPROPYLBENZENE 

434.40 

59 

ISOPROPYLBENZENE 

151.20 

61 

n-DECANE 

3055.20 

61 

n-DECANE 

508.80 

62 

n-PROPYLBENZENE 

1192.80 

62 

n-PROPYLBENZENE 

228.00 

63 

1,3, 5-TRIM  ETHYLBENZENE 

136.80 

63 

1 ,3,5-TRIMETH  YLBENZENE 

16.80 

65 

1 ,2,4-TRIM  ETHYLBENZENE 

324.00 

65 

1,2, 4-TRIM  ETHYLBENZENE 

26.40 

67 

d-UMONENE 

<10. 

67 

d-UMONENE 

<10. 

68 

p-ISOP  ROPYLTOLU  EN  E 

60.00 

68 

p-I  SO  PROPY  LTOLU  EN  E 

84.00 

70 

1 ,2, 3-TRIMETHYLBENZENE 

1094.40 

70 

1,2,3-TRIMETHYLBENZENE 

134.40 

72 

rt-UNDECANE 

3806.40 

72 

n-UNDECANE 

532.80 

75 

n-DODECANE 

1454.40 

75 

n-DODECANE 

170.40 

78 

Naphthalene 

381.60 

78 

Naphthalene 

38,40 
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NEW  YORK 

STATE  OF 
OPPORTUNITY. 


ANDREW  M*  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKERt  M.D.,  J.D. 

Commissioner 


SALLY  DRESLfN,  M,S.f  R.N, 

Executive  Deputy  Commissioner 


Target  Aualvte  Results  for  the  Diesel  E\li;iust  40%  Tire  Mix 


SynGas_Extiaust_40%  Tire  Mix  1  SynGas_Exhaust_40%  Tire  Mix  2 

Analyte _ ppbV  Analyte _ ppbV 


2 

Propene 

7576.80 

2 

Propene 

3837.60 

7 

13-Butadiene 

<10. 

7 

1 3-Butadiene 

<10. 

12 

ISOPRENE 

<10. 

12 

ISOPRENE 

<10. 

14 

ACETONE 

2006.40 

14 

ACETONE 

1221.60 

15 

n-HEXANE 

151.20 

15 

n-HEXANE 

67.20 

21 

METHYL  ETHYL  KETONE 

175.20 

21 

METHYL  ETHYL  KETONE 

60.00 

27 

CYCLOHEXANE 

0.00 

27 

CYCLOHEXANE 

<10. 

31 

n-HEPTANE 

19.20 

31 

n-HEPTANE 

<ia 

33 

BENZENE 

16910.40 

33 

BENZENE 

10231.20 

35 

METHYLCYCLOHEXANE 

146.40 

35 

METHYLCYCLOHEXANE 

<ia 

42 

TOLUENE 

2356.80 

42 

TOLUENE 

1156.80 

51 

n -NONANE 

501.60 

51 

n-NONANE 

249.60 

53 

ETHYLBENZENE 

631.20 

53 

ETHYLBENZENE 

345.60 

54 

M,P-XYLENE 

218.40 

54 

M,P-XYLENE 

110.40 

55 

O-XYLENE 

108.00 

55 

O-XYLENE 

50.40 

56 

STYRENE 

595.20 

56 

STYRENE 

139.20 

59 

ISOPROPYLBENZENE 

223.20 

59 

ISOPROPYLBENZENE 

148.80 

61 

n -DECANE 

717.60 

61 

n-DECANE 

199.20 

62 

n-PROPYLBENZENE 

304.80 

62 

n-PROPYLBENZENE 

122.40 

63 

1 ,3,  S-TRIMETHYLBENZENE 

28.80 

G3 

133-TRIM  ETHYLBENZENE 

<10. 

65 

13,4-TRIM  ETHYLBENZENE 

81.60 

65 

1,2/TTRIM‘ETHYLBENZENE 

16.80 

67 

d-UMONEN  E 

<10. 

67 

d-LIMONENE 

22154.40 

6S 

p-I  SOP  ROPYLTOLU  EN  E 

141.60 

68 

p-ISOPROPYLTOLUENE 

26.40 

70 

1 ,2,3-TRIM  ETHYLBENZENE 

252.00 

70 

1,23-trimethylbenzene 

62.40 

72 

n-UNDECANE 

633.60 

72 

n-UNDECANE 

<10. 

75 

n-DODECANE 

122.40 

75 

n-DODECANE 

<10. 

78 

Naphthalene 

55.20 

78 

Naphthalene 

14.40 

_ 17 
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NEW  YORK 

STATE  OF 
OPPORTUNITY, 


ANDREW  M.  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKERf  M.D..  J.D, 

Commissioner 


SALLY  DRESLfN,  M.S.,  R.N, 

Executive  Deputy  Commissioner 


Target  Analvte  Refills  for  I  he  Diesel  Exhaust  50%  Plastics  Mix 


SynGas_Exhaust_50%  Plastics  Mix 
Analyte_ ppbV 


2 

Propene 

6393.60 

7 

13-Butadiene 

<10. 

12 

ISOPREME 

<10. 

14 

ACETONE 

1034.40 

15 

n-HEXANE 

124,80 

21 

METHYL  ETHYL  KETONE 

84.00 

27 

CYCLOHEXANE 

12,00 

31 

n-HEPTANE 

33.60 

33 

BENZENE 

12938.40 

35 

METHYLCYCLQHEXANE 

<10. 

42 

TOLUENE 

828.00 

51 

n-NONANE 

276.00 

53 

ETHYLBENZENE 

182.40 

54 

M,P-XYLENE 

76.80 

55 

O-XYLENE 

28.80 

56 

STYRENE 

458.40 

59 

ISOPROPYLBENZENE 

76.80 

61 

n-DECANE 

292,80 

62 

n-FROPYLBENZENE 

98.40 

63 

U,5-trimethylbenzene 

9.60 

65 

133-TRIMETHYLBENZENE 

21.60 

67 

d-LIMONENE 

<10. 

68 

p-I  SO  P  ROP  Y  LTOL  U  EN  E 

<10. 

70 

1,2,3-TRIMETHYLBENZENE 

64.80 

72 

n -UN  DECANE 

338.40 

75 

n-DODECANE 

105.60 
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NEW  YORK 

STATE  OF 
OPPORTUNITY 


ANDREW  M.  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A,  ZUCKER.  M.D.S  J.D.  SALLY  DRESLIN,  M.S.s  R.N. 

Commissioner  Executive  Deputy  Commissioner 

78  Naphthalene  12.00 


Two  commercial  diesel  fuel  samples  were  run  through  the  6GkW  diesel  engine  collecting  the  exhaust  for 
use  as  a  reference  to  the  Syngas  exhaust  samples.  Target  analyte  results  listed  below: 


Target  Analyte  Results  for  the  Diesel  Fuel  Exhaust  Reference 


SynGas_Diesel_Exhaust_Ref_l 

Analyte 

PPbV 

Sy  nGas_Diesel_Exha  ust_ 
Analyte 

Ref_2 

ppbV 

2 

Propene 

<10. 

2 

Propene 

<10. 

7 

1,3-Butadrene 

<10, 

7 

1,3-Butadiene 

<10, 

9 

ISOPRENE 

<10. 

9 

ISOPRENE 

<10. 

11 

ACETONE 

<10. 

11 

ACETONE 

<10. 

15 

n-HEXANE 

<10. 

15 

n-HEXANE 

<10. 

18 

METHYL  ETHYL  KETONE 

<10. 

18 

METHYL  ETHYL  KETONE 

<10. 

23 

CYCLOHEXANE 

<10, 

23 

CYCLOHEXANE 

<10. 

27 

n-HEPTANE 

<10. 

27 

n-HEPTANE 

<10. 

29 

BENZENE 

202.28 

29 

BENZENE 

194.56 

31 

METHYLCYCIQHEXANE 

29.08 

31 

METHYLCYCLOHEXANE 

21,83 

37 

TOLUENE 

89.29 

37 

TOLUENE 

68.76 

45 

n-NONANE 

134,92 

45 

n-NONANE 

89.52 

47 

ETHYLBENZENE 

<10. 

47 

ETHYLBENZENE 

32.12 

48 

HEXYLENE 

44.92 

48 

M,P-XYLENE 

<10, 

49 

O-XYLENE 

24.84 

49 

O-XYLENE 

<10. 

50 

STYRENE 

<10. 

SO 

STYRENE 

56.48 

52 

ISOPROPYLBENZENE 

<10. 

52 

ISOPROPYLBENZENE 

20.36 

54 

n-DECANE 

214.04 

54 

n-DECANE 

123.48 

55 

n-PROPYLBENZENE 

61.28 

55 

n-PROPYLBENZENE 

45.84 

56 

1,3  tS  -TRI M  ETH  YLBENZEN  E 

<10. 

56 

1 , 3r  5-TRI M  ETH  VLB  ENZENE 

<10. 

58 

1 ,2 ,4-TRI  M  ETH YLBENZEN  E 

23,56 

58 

1 ,2 ,4-TRI  M  ETH  YLB  ENZE  NE 

<10. 
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NEW  YORK 

STATE  Of 
OPPORTUNITY 


Department 
of  Health 


ANDREW  M*  CUOMO 


HOWARD  A,  ZUCKER,  M.D.,  J.D.  SALLY  DRESLIN,  M.S.,  R.N* 


Governor  Commissioner 

60  d-LlMONENE  <10. 

61  p-ISO  PROP  Y  LTOLU  EN  E  <10. 

63  1,2,3-TRIMETHYLBENZENE  72.92 

65  n-UNDECANE  361.64 

68  n-DODECANE  252.84 

78  Naphthalene  38.36 


Executive  Deputy  Commissioner 


60 

Cf-UMONENE 

<10. 

61 

p-ISOPROPYLTOLUENE 

<10. 

63 

1,2,3-TRIMETHYLBENZENE 

28.76 

65 

o-UNDECANE 

191.32 

68 

n-DODECANE 

135.52 

78 

Naphthalene 

22.76 

Target  Analyte  Response-  as  a  Percentage  of  the  Total  Sample  Response 


Target  analyte  % 

results  for  the  SvnGas  Long  Term  Mix 

%of 

T 

5ynGas_Long  Term  Mix  1 

Analyte 

%of 

T 

SvnGas_Long  Term  Mix  2 

Analyte 

Propene 

7.91 

Propene 

5.67 

1,3-EMadiene 

3.17 

1,3-Butadiene 

1*75 

ISOPRENE 

0.43 

ISOPRENE 

0.26 

ACETONE 

1.14 

ACETONE 

1.53 

n-HEXANE 

5.11 

n-HEXANE 

4.5S 

METHYL  ETHYL  KETONE 

2.07 

METHYL  ETHYL  KETONE 

0.79 

CYCLOHEXANE 

0.21 

CYCLOHEXANE 

0.09 

n-HEPTANE 

2.11 

n-HEPTANE 

1.99 

BENZENE 

7.81 

BENZENE 

7.59 

METHYLCYCLOHEXANE 

0.39 

METHYLCYCLOHEXANE 

0.34 

TOLUENE 

3.14 

TOLUENE 

3.66 

n-NONANE 

0*71 

n-NONANE 

1.32 

ETHYLBENZENE 

0.56 

ETHYLBENZENE 

2.31 

M,P-XYLENE 

1*13 

M,P-XYLENE 

2.14 

O- XYLENE 

0.29 

O-XYLENE 

1.46 

STYRENE 

0*72 

STYRENE 

4.83 

ISOPROPYLBENZENE 

0*03 

ISOPROPYLBENZENE 

0.25 

n-DECANE 

0*46 

n-DECANE 

1.05 

n-PRGPYLBENZENE 

0*04 

n-PRGPYLBENZENE 

0.71 

1,3, 5-TRIMETH  YtBENZENE 

0*09 

1 , 3, 5 -TRIM  ETHYLBENZENE 

0.19 

1 ,2, 4-TRI M  ETH  YLBE  NZEN  E 

0.29 

1  ,2,  4-TRI M  ETH  Y  LBENZ  EN  E 

0.61 

d-UMONENE 

0.02 

d-UMONENE 

0.68 
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NEW  YORK 

STATE  OF 
OPPORTUNITY 


Department 
of  Health 


ANDREW  M*  CUOMO 

Governor 

p-  ISO  PROP  YLTOLU  EN  E 
1,2,3-TRIMETHYlBENZENE 
n-UNDECANE 
n-DODECANE 
Naphthalene  0,03 

Total  of  Chromatogram  38,03 


SALLY  DRESLJN,  M.S.,  R.N, 

Executive  Deputy  Commissioner 


p-ISOPROP  Y  LTO  LUEN  E 

0.31 

1 , 2, 3-TRI M  ETH  Y  LBE  N2  EN  E 

0.26 

n-UNDECANE 

0.67 

n-DODECANE 

0.31 

Naphthalene 

0.12 

Total  % 

45,47 

HOWARD  A,  ZUCKERt  M.D.,  J.D. 

Commissioner 
0.07 
0.02 
0.06 
0.02 


Target  analyte  %  results  for  the  SvnGas  100%  Construe!  ion  Mi* 

SvaEgs-  Iarg_e_t  AnaMe  Per^entof  Total  Response  .ConstmcitoaMbd 


SynGas_100%  Construction  Mix 

1 

Analyte 

%of 

T 

SynGas_100%  Construction  Mix 

2 

Analyte 

%  of 
T 

Propene 

6.77 

Propene 

4.52 

1,3- Butadiene 

1.84 

1,3 'Butadiene 

1.18 

ISOPRENE 

0,32 

ISOPRENE 

0.14 

ACETONE 

1.91 

ACETONE 

1.84 

n-HEXANE 

3.52 

n-HEXANE 

2.54 

METHYL  ETHYL  KETONE 

0,91 

METHYL  ETHYL  KETONE 

0.86 

CYCLOHEXANE 

0.00 

CYCLOHEXANE 

0.07 

n-HEPTANE 

1.97 

n-HEPTANE 

138 

BENZENE 

6.78 

BENZENE 

6.84 

METHYLCYCLOHEXANE 

1.11 

METHYLCYCLOHEXANE 

032 

TOLUENE 

3.21 

TOLUENE 

4.04 

n-NONANE 

1.54 

n-NONANE 

2.01 

ETHYLBENZENE 

1.49 

ETHYLBENZENE 

3.15 

MrP-XYLENE 

1,96 

M,P-XYLENE 

2.71 

O-XYLENE 

0,98 

O-XYLENE 

1.34 

STYRENE 

3.17 

STYRENE 

537 

ISOPROPYLBENZENE 

0,18 

ISOPROPYLBENZENE 

0.31 

21 
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NEW  YORK 

STATE  Of 
OPPORTUNITY. 


Department 
of  Health 


ANDREW  M.  CUOMO 

Governor 


HOWARD  A.  ZUCKER,  M.D.t  J.D. 

Commissioner 


SALLY  DRESLIN,  M,S„  R.N, 

Executive  Deputy  Commissioner 


n-DECANE 

1.73 

n-PROPYLBENZENE 

0*67 

1,3,5-TRIMETHYLBENZENE 

0.45 

1 ,2, 4-TRIM  ETHYLBENZENE 

1.48 

d-UMONENE 

0,52 

p-ISOPROPYLTOLUENE 

0,25 

1,2,3-TRIMETHYLBENZENE 

0.28 

n-UNDECANE 

0.93 

n-OODECANE 

0.28 

Naphthalene 

0.09 

Total  of  Chromatogram 

4434 

n-OECANE 

1,94 

n-PROPYLBENZENE 

0.68 

1,3,5-TRIMETHYLBENZENE 

0.39 

1,2,4-TRIMETHYLBENZENE 

1.12 

d-UMONENE 

0.81 

p-ISOPROPYLTOLUENE 

0.43 

1 ,2,3-TRIMETHYLBENZENE 

0.48 

n-UNDECANE 

1.37 

n-DODECANE 

0.42 

Naphthalene 

0.27 

Total  % 

46.53 

Target  aualvte  %  results 

for  the  SyiiGas  50%  Food  Mix 

%of 

T 

$ynGas_50%  Food  Mix  1 

Analyte 

%of 

T 

SynGas_50%  Food  Mix  2 

Analyte 

Propene 

5.63 

Propene 

6,72 

l,  3-Butadiene 

2.43 

13-Butadiene 

2,92 

ISOPRENE 

0.22 

ISOPRENE 

0,36 

ACETONE 

1.21 

ACETONE 

1,21 

n-HEXANE 

2.69 

n-HEXANE 

3,38 

METHYL  ETHYL  KETONE 

2.25 

METHYL  ETHYL  KETONE 

1.26 

CYCLOHEXANE 

0.15 

CYCLOHEXANE 

0.19 

n-HEPTANE 

1.56 

n-HEPTANE 

2.22 

BENZENE 

8.18 

BENZENE 

6.59 

METHYLCYCLOHEXANE 

0.91 

METHYLCYCLOHEXANE 

0.27 

TOLUENE 

3.55 

TOLUENE 

3.04 

n-NQNANE 

1.73 

n-NQNANE 

1.01 

ETHYLBENZENE 

1.55 

ETHYLBENZENE 

2.73 

M,P~XYLENE 

2.18 

M,P‘XYLENE 

1.81 

O-XYLENE 

1.22 

O-XYLENE 

2.08 

STYRENE 

3.08 

STYRENE 

4.85 

ISOPROPYLBENZENE 

0.18 

ISOPROPYLBENZENE 

0.46 

n-DECANE 

1.46 

n-DECANE 

1.05 

n-PROPYLBENZENE 

0.44 

n-PROPYLBENZENE 

0.77 

_ _ 22 
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NEW  YORK 

STATE  Of 
OPPORTUNITY. 


Department 
of  Health 


ANDREW  M.  CUOMO 


HOWARD  A.  ZUCKERt  M.D.t  J.D.  SALLY  DRESLIN,  M.S.t  R.N. 


Governor  Commissioner 

13, 5-TRIM  ETHYLBENZENE  0.26 

1 t 2,4-TRI  M  ET  H  YLBE  NZE  N  E  0.76 

d-LIMONENE  0,53 

p-  ISO  PROP  Y  LT OLU  EN  E  032 

1, 2, 3-TRIM  ETHYLBENZENE  031 

n-UNDECANE  0.88 

n-DODECANE  0.29 

Naphthalene  0.08 

Total  of  Chromatogram  44.05 


Executive  Deputy  Commissioner 


1,3,5-TRIMETHYLBENZENE 

0.71 

1,2,4-TRIMETHYLBENZENE 

0.39 

d-LIMONENE 

122 

p-ISOPROPYLTOLUENE 

0.28 

1,2,3-TRIMETHYLBENZENE 

022 

n-UNDECANE 

0.52 

n-DODECANE 

021 

Naphthalene 

0.08 

Total  % 

46.55 

Target  analyte  %  results 


SynGas_33a/o  POL  Mix  1 

%  of 

Analyte_ T 


Propene 

5.11 

l, 3-Butadiene 

2.12 

ISOPRENE 

3.99 

ACETONE 

1.47 

n-HEXANE 

1.45 

METHYL  ETHYL  KETONE 

1.19 

CYCLOHEXANE 

0.21 

n-HEPTANE 

1.08 

BENZENE 

5.86 

METHYLCYCLOHEXANE 

1.05 

TOLUENE 

3.07 

n- NONANE 

1.34 

ETHYLBENZENE 

2.12 

M,P -XYLENE 

2.16 

O-XYLENE 

1.24 

STYRENE 

3.69 

ISOPROPYLBENZENE 

0.27 

for  the  SvnCias  33%  POL  Mix 

SynGas_33%  POL  Mix  2 

%of 


Analyte_ T 


Propene 

5.73 

1,3-Butadiene 

3.07 

ISOPRENE 

0.33 

ACETONE 

1.04 

n-HEXANE 

2.58 

METHYL  ETHYL  KETONE 

1.08 

CYCLOHEXANE 

029 

n-HEPTANE 

2.16 

BENZENE 

7.08 

METHYLCYCLOHEXANE 

0.41 

TOLUENE 

3.09 

n-NONANE 

1.04 

ETHYLBENZENE 

1.63 

M,P-XYLENE 

1.41 

O-XYLENE 

1.46 

STYRENE 

335 

ISOPROPYLBENZENE 

0.24 

_ _ 23 

Empire  Stats  Plaza.  Coming  Tower,  Albany,  NY  12237  (health. ny.gov 


209 


NEW  YORK 

STATE  OF 
OPPORTUNITY. 


Department 
of  Health 


ANDREW  M,  CUOMO 

Governor 

n-DECANE 

n-PROPYLBENZENE 

1,3,5-TRIMETHYLBENZENE 

1 2,4-TRI M  ETH  YLBENZEN  E 

d-LLMONENE 

p-ISO  PROP  Y  LT OLU  EN  E 

1 , 2,3  -TRI M  ETH  YLBENZEN  E 

n-UNDECANE 

n-DOPECANE 

Naphthalene 

Total  of  Chromatogram 


HOWARD  A,  ZUCKER,  M.D.t  J«D, 

Commissioner 
1.53 
0,69 
039 
1,08 
0.92 
0.29 
0.41 
0,99 
0,49 
0.21 
44.47 


SALLY  DRESLIN,  M.S,t  R,M, 

Executive  Deputy  Commissioner 
0.88 
0.58 
0.56 
0.31 
0.85 
0.21 
0.18 
0.52 
0.18 
0.09 
40.35 


n-DECANE 

n-PROPYLBENZENE 

1,3,5-TRIMETHYLBENZENE 

1,2,4-TRIMETHYLBENZENE 

d-LIMONENE 

p-ISOPROPYLTQLUENE 

1  ,2,  3  -TRI M  ETH  Y  LB  EN  Z  EN  E 

n-UNDECANE 

n-DODECANE 

Naphthalene 

Total  % 


Target  anal  vie  %  results 


SynGas_40a/o  Tire  Mix  1 

Analyte 

%  of 
T 

Propene 

437 

1,3-Butadiene 

2,78 

ISOPRENE 

4,83 

ACETONE 

0,92 

n-HEXANE 

2,26 

METHYL  ETHYL  KETONE 

039 

CYCLOHEXANE 

0,29 

n-HEPTANE 

1,77 

BENZENE 

7,07 

METHYLCYCLOHEXANE 

0,49 

TOLUENE 

3,67 

n-NONANE 

0,96 

ETHYLBENZENE 

2.48 

M,P-XYLENE 

1.7S 

O-XYLENE 

1.29 

for  the  SyiiGas  40%  Tire  Mix 

Syn6as_40%  Tire  Mix  2 

%  of 


Analyte_ T 


Propene 

3.95 

1,3-Butadiene 

2.51 

ISOPRENE 

0.18 

ACETONE 

1.11 

n-HEXANE 

1.71 

METHYL  ETHYL  KETONE 

0,82 

CYCLOHEXANE 

033 

n-HEPTANE 

1.31 

BENZENE 

6.53 

METHYLCYCLOHEXANE 

0.46 

TOLUENE 

3.51 

0-NONANE 

1.07 

ETHYLBENZENE 

2.94 

M,P-XYLENE 

1.93 

O-XYLENE 

2.34 

_ _ _ 24 
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NEW  YORK 

STATE  Of 
OPPORTUNITY. 


Department 
of  Health 


ANDREW  M*  CUOMO 

Governor 

STYRENE 

ISOPROPYLBENZENE 

n-DECANE 

n-PROPYLBENZENE 

1,3,5-TRIMETHYLBENZENE 

1 , 2,4-TRI  M  ETH  YLBENZEN  E 

d-LIMONENE 

p-ISO  PROP  Y  LT OLU  EN  E 

1,2,3-TRIM  ETHYLBENZENE 

n-UNDECANE 

n-DODECANE 

Naphthalene 

Total  % 


HOWARD  A.  ZUCKERt  M*D*t  J*D, 

Commissioner 
4,41 
0*27 
0,84 
0.73 
0.17 
0.49 
0.68 
0*68 
0.21 
0.51 
0.25 
0.11 
44.70 


SALLY  DRESLfN,  M,S.t  R.N, 

Executive  Deputy  Commissioner 

4.51 
037 
1.01 
0.76 
0.17 
0.41 
0.61 
0.63 
0.18 
0.45 
0.17 
0.06 
40.03 


STYRENE 

ISOPROPYLBENZENE 

n-DECANE 

n-PROPYLBENZENE 

1,3,5-TRIMETHYLBENZENE 

1,2,4-TRIMETHYLBENZENE 

d-UMONENE 

p-ISOPROP  Y  LTO  LUEN  E 

1 ,2,  3-TRI M  ETH  Y  LBEN  Z  EN  E 

n-UNDECANE 

n-DODECANE 

Naphthalene 

Total  % 


Target  analyte  %  results  for  the  SynGas  50%  Plastics  Mix 

SynGas_50%  Plastics  Mix 

%of 


Analyte_ T 


Propene 

9.48 

1,3- Butadiene 

4*39 

ISO  P  RENE 

0*49 

ACETONE 

0*76 

n-HEXANE 

5*15 

METHYL  ETHYL  KETONE 

0*55 

CYCLOHEXANE 

0*21 

n-HEPTANE 

1*82 

BENZENE 

8*84 

METHYLCYCLOHEXANE 

0*31 

TOLUENE 

6.50 

n -NONANE 

0*57 

ETHYLBENZENE 

0.52 

_ 25 
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NEW  YORK 

STATE  OF 
OPPORTUNITY, 


ANDREW  M.  CUOMO 

Governor 


Department 
of  Health 


HOWARD  A.  ZUCKER,  M.D.t  J.D. 

Commissioner 


M,P-XYLENE 

0.98 

O-XYLENE 

031 

STYRENE 

1.01 

ISOPROPYLBENZENE 

0.04 

n-DECANE 

0.41 

n-PROPYLBENZENE 

0.12 

1 , 3, 5-TRI M  ETH  Y  LBE  NZEN  E 

0.09 

1  ,2,4-TRI  M  ETH  YLBENZEN  E 

0.26 

d-LIMONENE 

0.06 

p-rSOPROPYLTOLUENE 

0.05 

1,2,3-miMETHYLBENZENE 

0.08 

n-UNDECANE 

0.22 

n*DODECANE 

0.06 

Naphthalene 

0.02 

Total  of  Chromatogram 

43.30 

SALLY  DRESLfN,  M,S.f  R.N, 

Executive  Deputy  Commissioner 


Target  Analyte  Response  ns  a  Percentage  of  the  Total  Sample  Response 


Target  Analyte  %  Results  for  the  Diesel  Exhaust  Long  Term  Ylfc 
Exhaust_Long  Term  Mix  1  Exhaust_Long  Term  Mix  2 


Analyte 

%of 

T 

Analyte 

%  of 
T 

Propene 

10.93 

Propene 

16.01 

1,3-Butadiene 

0.00 

1,3-Butadiene 

0.00 

ISOPRENE 

0.00 

ISOPRENE 

0.00 

ACETONE 

139 

ACETONE 

1.89 

n-HEXANE 

0.91 

n-HEXANE 

1.59 

METHYL  ETHYL  KETONE 

0.00 

METHYL  ETHYL  KETONE 

0.42 

CYCLOHEXANE 

0.00 

CYCLOHEXANE 

0.00 

n-HEPTANE 

0.26 

n-HEPTANE 

0.67 

BENZENE 

38.83 

BENZENE 

32.79 

METHYLCYCIGHEXANE 

0.00 

METHYLCYCLOHEXANE 

0.17 

TOLUENE 

3.42 

TOLUENE 

0.35 
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Department 
of  Health 

HOWARD  A,  ZUCKER,  M.D.t  J.D.  SALLY  DRESLIN*  M.S.,  R.N, 

Commissioner  Executive  Deputy  Commissioner 

0.26  n -NONANE  0.58 

LI  5  ETHYLBENZENE  2.52 


M.P-XYLENE 

0,77 

M,P-XYLENE 

1.59 

O-XYLENE 

0.21 

O-XYLENE 

0.89 

STYRENE 

2.11 

STYRENE 

1.48 

ISOPROPYLBENZENE 

0.08 

ISOPROPYLBENZENE 

0.14 

n-DECANE 

0.41 

n-DECANE 

0.74 

n-PROPYLBENZENE 

031 

n-PROPYLBENZENE 

0.24 

1 , 3/  5-TRI M  ETH  YLBENZEN  E 

0.14 

1/3, 5-TRI  M  ETH  YLBENZ  EN  E 

0.15 

1 , 2,4-TRI  M  ET  H  YLBENZEN  E 

0.31 

1 ,2,4-TRl  M  ETH  YLBENZ  EN  E 

0.48 

d-LTMONENE 

0.00 

d-UMONENE 

0.00 

p-  ISO  PROP  Y LT OLU  EN  E 

0.29 

p  -ISOPROP  Y  LT O  LLf  EN  E 

0,11 

1,2,3-TRIMETHYLBENZENE 

0.02 

1,2,3-TRIMETHYLBENZENE 

0.15 

n-UNDECANE 

0.37 

n-UNDECANE 

0,52 

n-DODECANE 

0.19 

n-DODECANE 

0.12 

Naphthalene 

0.18 

Naphthalene 

0.17 

Total  of  Chromatogram 

62.54 

Total  % 

63.77 

Target  Analyte  %  Results  for  the  Diesel  Exhaust  100%  Construction  Mix 


Exhaust_10O%  Construction 
Mix  1 

Analyte 

%of 

T 

Exhaust_100%  Construction 
Mix  2 

Analyte 

%  of 
T 

Propene 

27.56 

Propene 

7.91 

1,3 -Butadiene 

0.00 

1,3 -Butadiene 

0.00 

ISOPRENE 

0.00 

ISOPRENE 

0.00 

ACETONE 

1.48 

ACETONE 

2.47 

n-HEXANE 

0.81 

n-HEXANE 

1.14 

METHYL  ETHYL  KETONE 

0.28 

METHYL  ETHYL  KETONE 

031 

CYCLOHEXANE 

0.00 

CYCLOHEXANE 

0.07 

n-HEPTANE 

0.00 

n-HEPTANE 

0.59 

NEW  YORK 

STATE  OF 
OPPORTUNITY1 


ANDREW  IUL  CUOMO 

Governor 

n-NONANE 

ETHYLBENZENE 
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NEW  YORK 

STATE  Of 
OPPORTUNITY, 


Department 
of  Health 


ANDREW  M*  CUOMO 

HOWARD  A.  ZUCKER,  M.D.,  J.D,  SALLY  DRESLIN,  M  S.,  R.N. 

Governor 

Commissioner 

Executive  Deputy  Commissioner 

BENZENE 

10.64 

BENZENE 

32.88 

METHYLCYCIOHEXANE 

0,00 

METHYLCYCLOHEXANE 

0.17 

TOLUENE 

3,01 

TOLUENE 

3.14 

n-NGNANE 

038 

n-NONANE 

0.65 

ETHYLBENZENE 

137 

ETHYLBENZENE 

1.02 

M,P-XYLENE 

0.94 

M,P -XYLENE 

1.18 

O-XYLENE 

0.81 

O-XYLENE 

0.46 

STYRENE 

3.47 

STYRENE 

1.36 

ISOPROPYLBENZENE 

0.18 

ISOPROPYLBENZENE 

0.08 

n-DECANE 

0.85 

n-DECANE 

0,21 

n-PROPYLBENZENE 

031 

n-PROPYLBENZENE 

0.25 

1 , 3,  5-TRI M  ETH YLBENZEN  E 

0.17 

1,3,5-TRIMFTHYLBENZENE 

0.26 

1,2, 4-TRIM  ETHYLBENZENE 

0.32 

1,2,4-TRIMETHYLBENZENE 

0.55 

d-LTMONENE 

0.00 

d-LIMONENE 

0.00 

p-ISO  P  ROP  YLTOLU  EN  E 

0.06 

p-ISOPROP  Y  LTO  LUEN  E 

0.08 

1,2,3-TRIMETHYLBENZENE 

0.12 

1  ,2,  3  -TR1 M  ETH  Y  LB  E  N  ZEN  E 

0.11 

n-UNDECANE 

0.24 

n-UNDECANE 

0.58 

n-DODECANE 

0.18 

n-DODECANE 

0.16 

Naphthalene 

0.36 

Naphthalene 

0.38 

Total  of  Chromatogram 

53*54 

Total  % 

56*01 

l  arge!  Analyte  %  Results  for  the  Diesel  Exhaust  50%  Food  Mix 


Exhaust_50%  Food  Mix  1 

Analyte 

%of 

T 

Propene 

15.69 

1,3- Butadiene 

0.00 

ISOPRENE 

0,00 

ACETONE 

1,62 

n-HEXANE 

0.91 

METHYL  ETHYL  KETONE 

0.06 

CYCLOHEXANE 

0.00 

n-HEFTANE 

0.41 

Exhaust_50%  Food  Mix  2 

%of 

Analyte_ T 


Propene 

1.05 

1,3 -Butadiene 

0.00 

ISOPRENE 

0.00 

ACETONE 

0.23 

n-HEXANE 

0.26 

METHYL  ETHYL  KETONE 

0.00 

CYCLOHEXANE 

0.00 

n-HEPTANE 

0.18 
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NEW  YORK 

STATE  Of 
OPPORTUNITY, 


Department 
of  Health 


ANDREW  M.  CUOMO 

HOWARD  A.  ZUCKER,  M.D.,  J.D.  SALLY  DRESLIN,  M  S.,  R.N. 

Governor 

Commissioner 

Executive  Deputy  Commissioner 

BENZENE 

26.32 

BENZENE 

5.56 

METHYLCYCIOHEXANE 

0.00 

METHYLCYCLOHEXANE 

0.00 

TOLUENE 

2,51 

TOLUENE 

2.26 

n-NONANE 

0.68 

n-NONANE 

1.22 

ETHYLBENZENE 

1.77 

ETHYLBENZENE 

5.21 

M.P-XYLENE 

1.11 

M,P -XYLENE 

2.64 

O-XYLENE 

0.11 

O-XYLENE 

0.11 

STYRENE 

1.92 

STYRENE 

21.05 

ISOPROPYLBENZENE 

0.09 

ISOPROPYLBENZENE 

0.71 

n-DECANE 

1.01 

n-DECANE 

3.12 

n-PROPYLBENZENE 

0.22 

n-PROPYLBENZENE 

0.75 

1,3, 5-TRIM  ETHYLBENZENE 

0.07 

1,3, 5 -TRIM  ETHYLBENZENE 

0.41 

1,2, 4-TRIM  ETHYLBENZENE 

0.36 

1,2,4-TRIMETHYLBENZENE 

1.26 

d-UMONENE 

0.00 

d-LIMONENE 

5.01 

p-ISOPROP  YLTOLU  EN  E 

0.00 

p-ISOPROP  YITG  LUEN  E 

1.14 

1 , 2,3-TRI  M  ETH  YLBENZEN  E 

0.09 

1,2,3-TRIMETHYLBENZENE 

0.87 

n-UNDECANE 

0.62 

n-UNDECANE 

2.54 

n-DODECANE 

0.58 

n-DODECANE 

1.05 

Naphthalene 

0.11 

NaphthaEene 

1.12 

Total  of  Chromatogram 

56.26 

Total  % 

57.75 

Target  Analyte  %  Results  for  the  Diesel  Exhaust  33%  POL  Mt\ 


Exhaust_33%  POL  Mix  1 

Analyte 

%of 

T 

Propene 

12.06 

1,3-Butadiene 

0.00 

ISOPRENE 

0.00 

ACETONE 

2.74 

n-HEXANE 

0.24 

METHYL  ETHYL  KETONE 

0.41 

Exhaust_33%  POL  Mix  2 

%of 

Analyte_ T 


Propene 

11.89 

1,3-Butadiene 

0.00 

ISOPRENE 

0.00 

ACETONE 

1.51 

n-HEXANE 

0.82 

METHYL  ETHYL  KETONE 

0.19 

_ _ 2.9 
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NEW  YORK 

STATE  Of 
OPPORTUNITY. 


Department 
of  Health 


ANDREW  M.  CUOMO 


HOWARD  A.  ZUCKER,  M.D.t  J.D.  SALLY  DRESLIN,  M.S.,  R.N. 


Governor  Commissioner 

CYCLOHEXANE  0.00 

n-HEPTANE  0.59 

BENZENE  26.00 

METHYLCYCLGHEXANE  18.00 

TOLUENE  3.75 

n-NONANE  0,72 

ETHYLBENZENE  1.72 

MfP-XYLENE  136 

O-XYLENE  1.24 

STYRENE  1.94 

ISOPROPYLBENZENE  0.15 

n-DECANE  1.61 

n-PRQPYLBENZENE  0.39 

1,3,5-TRiMETHYLBENZENE  0.34 

1 , 2, 4-TRI M  ETH  YLBE  NZEN  E  1.21 

d-LJMONENE  0.00 

p-  ISO  PROP  YLTOLU  EN  E  0.18 

1,23TRIMETHYLJBENZENE  0.44 

n-UNDECANE  1.91 

n-DODECANE  0.64 

Naphthalene  0.75 

Total  of  Chromatogram  7839 


Executive  Deputy  Commissioner 


CYCLOHEXANE 

0.00 

n-HEPTANE 

0.43 

BENZENE 

36,59 

METHYLCYCLGHEXANE 

0.00 

TOLUENE 

4.17 

n-NONANE 

0.42 

ETHYLBENZENE 

2.25 

M,P -XYLENE 

1.17 

O-XYLENE 

0.36 

STYRENE 

1.24 

ISOPROPYLBENZENE 

0.14 

n-DECANE 

1.09 

n-PROPYLBENZENE 

0.29 

1,3,5-TRIMETHYLBENZENE 

0.41 

13,4-trimethylbenzene 

0.16 

d-LJMONENE 

0.00 

p-ISOPROPYLTOLUENE 

0.15 

133-trimethylbenzene 

0.09 

n-UNDECANE 

0.55 

n-DODECANE 

0.28 

Naphthalene 

0.21 

Total  % 

64.41 

Target  Analyte  %  Results  for  the  Diesel  Exhaust  40%  Tire  Mix 


Exhaust_40%  Tire  Mix  1 

Analyte 

%of 

T 

Exhaust_40%  Tire  Mix  2 

Analyte 

%of 

T 

Propene 

11.91 

Propene 

5.95 

1,3-Butadtene 

0,00 

1,3-Butadiene 

0.00 

ISOPRENE 

0.00 

ISOPRENE 

0.00 

ACETONE 

LSI 

ACETONE 

L93 
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NEW  YORK 

STATE  Of 
OPPORTUNITY. 


Department 
of  Health 


ANDREW  M*  CUOMO 

HOWARD  A.  ZUCKER,  M.D.,  J.D.  SALLY  DRESLIN.  M  S..  R.N. 

Governor 

Commissioner 

Executive  Deputy  Commissioner 

n-HEXANE 

0.87 

n-HEXANE 

0.91 

METHYL  ETHYL  KETONE 

0*16 

METHYL  ETHYL  KETONE 

0.16 

CYCLOHEXANE 

0*00 

CYCLOHEXANE 

0.00 

n-HEPTANE 

0,55 

n-HEPTANE 

0.52 

BENZENE 

36.68 

BENZENE 

33,21 

METHYLCYCLOHEXANE 

0.11 

METHYLCYCLOHEXANE 

0.00 

TOLUENE 

5.77 

TOLUENE 

5.33 

n -NONANE 

0.12 

n-NONANE 

0.38 

ETHYLBENZENE 

2.11 

ETHYLBENZENE 

2.11 

M,P-XYLENE 

1.31 

M,P-XYLENE 

1.09 

O-XYLENE 

0.11 

O-XYLENE 

0.29 

STY RENE 

2.37 

STYRENE 

0.97 

ISOPROPYLBENZENE 

0.14 

ISOPROPYLBENZENE 

0.17 

n-DECANE 

0.74 

n-DECANE 

0.84 

n-PROPYLBENZENE 

0.31 

n-PROPYLBENZENE 

0.15 

1,3,5-TRIMETHYLBENZENE 

0*12 

1,3,5-TRIMETHYLBENZENE 

0.33 

1 , 2  f  4-TRI M  ET  H  Y  LBENZEN  E 

0.53 

1,2/HTRIMETHYLBENZENE 

0.34 

d-LIlYtONENE 

0*00 

d-UMONENE 

0.00 

p-ESOPROPYLTOLUENE 

0*09 

p-3  SOPROP  YLTO  L  UEN  E 

0.26 

1 , 2,3-TRI  M  ETH  YLBENZEN  E 

0*21 

1  f  2, 3-TRI M  ETH  Y  LBENZ  E  N  E 

0.11 

n-UNDECANE 

0*66 

n-UNDECANE 

0.19 

n-DODECANE 

0*09 

n-DODECANE 

0.09 

Naphthalene 

0.21 

Naphthalene 

0.09 

Total  % 

66.98 

Total  % 

55.42 

Target  Analvte  %  Results  for  the  Diesel  50%  Plastics  Mix 

Exhaust_50%  Plastics  Mix 

%of 

Analyte _ T 

Propene  11.39 

1,3-Biitadfene  0.00 
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NEW  YORK 

STATE  OF 
OPPORTUNITY, 


SU 


ANDREW  M,  CUOMO 

Governor 


Department 
of  Health 


HOWARD  A.  ZUCKER,  M.D.,  J.D. 

Commissioner 


ISOPRENE 

0.00 

ACETONE 

1  29 

n-HEXANE 

1.44 

METHYL  ETHYL  KETONE 

0.11 

CYCLOHEXANE 

0.00 

n-HEPTANE 

0.69 

BENZENE 

43.24 

METHYLCYCLOHEXANE 

0,00 

TOLUENE 

2,91 

n-NONANE 

0.42 

ETHYLBENZENE 

131 

M,P-XYLENE 

0.63 

0-XYLENE 

0,18 

STYRENE 

2,11 

ISOPROPYLBENZENE 

0,00 

n-DECANE 

0.42 

n-PROPYLBENZENE 

0.15 

1 ,3 , 5-T RI M  ETH  YLBENZE  N  E 

0.14 

1 ,2 , 4-TRIM  ETH  Y  LB  ENZE  N  E 

0.15 

cf-LIMONENE 

0,06 

p-ISO  P  ROPY  LTOLU  EN  E 

0,05 

1,2,3-TRIMETHYLBENZENE 

0.08 

n-UNDECANE 

0.14 

n-DODECANE 

0.18 

Naphthalene 

036 

Total  of  Chromatogram 

67,45 

SALLY  DRESL1N,  IVTS.r  R,N. 

Executive  Deputy  Commissioner 


The  percentages  of  total  hydrocarbons  as  carbon  atom  units  (Cj,  Ct,  etc)  were  calculated  based  on  mass 
and  retention  trine  The  results  are  as  follows: 


CJJnits 
C3 
C4 
C  5 


SynGas  Total  Response  as  %  Carbon  Atom  units 


SynGasLong  Term  Mix  1  CJJnfts 

10.42  03 

12.79  04 

2164  05 


SynGas_Long  Term  Mix  2 

6.37 

8.74 

13.05 
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ANDREW  M.  CUOMO 

HOWARD  A,  ZUCKERt  M.D.t  J.D+  SALLY  DRESUN,  M.S+,  R.N. 

Governor 

Commissioner 

Executive  Deputy  Commissioner 

ce 

28  50 

C6 

21  45 

07 

7  88 

07 

8  16 

ca 

13.31 

cs 

13.91 

C9 

4  35 

C9 

15.67 

CIO 

0  89 

CIO 

7  49 

C11 

0  17 

Oil 

3,42 

C12 

0  04 

012 

1  38 

C_Units  SynGas_100%  Construction  Mix  1 

C_Units 

SvnGas_iOQ%  Construction  Mix  2 

C3 

8  01 

03 

5,25 

04 

8  66 

04 

5  06 

05 

12.25 

05 

8.74 

06 

19  54 

C6 

16.98 

07 

6.59 

C7 

6,80 

C8 

15.03 

08 

16.37 

C9 

12.33 

C9 

19.22 

CIO 

11  29 

CIO 

12.71 

C11 

4  76 

Oil 

6,77 

C12 

125 

Cl  2 

2  12 

GJJnits  SynGas_50%  Food  Mix  1 

C_Units 

SynGas_50%  Food  Mix  2 

03 

6,62 

03 

8  60 

04 

938 

C4 

11.42 

05 

11.30 

05 

15.29 

06 

22  75 

06 

18.92 

07 

6.56 

07 

7.46 

08 

16.23 

08 

11.43 

09 

12,95 

C9 

15.66 

CIO 

873 

CIO 

7  92 

C11 

4,29 

Oil 

2.54 

012 

1  20 

012 

0.78 

SviiGas  Total  Res  do  use 

as  %  Carbon  Atom  units 

C_Units  SynGas_33%  POL  Mix  1 

C_Units 

SynGas_33%  POL  Mix  2 

03 

6,29 

03 

7.51 

04 

10.10 

04 

11.29 

05 

14.34 

05 

16.87 

_ 33 
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NEW  YORK 

STATE  Of 
OPPORTUNITY 


Department 
of  Health 


ANDREW  M.  CUOMO  HOWARD  A.  ZUCKER,  M.D.,  J.D.  SALLY  DRESLIN,  M,S.f  R.N. 


Governor 

Commissioner 

Executive  Deputy  Commissioner 

C6 

16.90 

C6 

22  72 

C7 

737 

C7 

9  58 

C8 

1265 

C8 

11,21 

C9 

14.21 

C9 

1117 

CIO 

10  78 

CIO 

5,95 

on 

5.27 

Oil 

2,27 

Cl  2 

2,17 

C12 

0,71 

C_Units 

SytiGas_40%  Tire  Mix  1 

CJJnits 

SynGas_40°/o  Tire  Mix  2 

C3 

5  00 

C3 

4,97 

C4 

965 

C4 

10.60 

C5 

16.04 

C5 

16  78 

C6 

21,36 

C6 

19,52 

C7 

10,92 

C7 

9,91 

C8 

12.52 

C8 

1272 

C9 

14.67 

C9 

16.45 

CIO 

613 

CIO 

6,24 

C11 

264 

C11 

2,17 

Cl  2 

1.07 

C12 

0.65 

C_Un*ts 

SynGas_50%  Plastics  Mix 

C3 

12,10 

C4 

14  16 

C5 

22.49 

C6 

2714 

C7 

6.57 

C8 

9,43 

C9 

3,99 

CIO 

2.62 

C11 

0.99 

Cl  2 

0.16 

SvnGas  Exhaust  Total  Response  as  %  Carbon  Atom  units 

C_Untts  Exhaust_Long  Term  Mix  1  CJJnits  Exhaust_Long  Term  Mix  2 

C3  12,10  C3  1677 


_ 34 

Empire  State  Plaza.  Coming  Tower,  Albany,  NY  12237  [health  ny  gov 


220 


NEW  YORK 

STATE  OF 
OPPORTUNITY 


Department 
of  Health 


ANDREW  M.  CUOMO 

HOWARD  A,  ZUCKER,  M,D.f 

J*0.  SALLY  DRESUN,  M.S.P  R.N, 

Governor 

Commissioner 

Executive  Deputy  Commissioner 

C4 

6.07 

C4 

268 

05 

9.43 

C5 

10.92 

06 

40.68 

06 

36,58 

C7 

4.64 

07 

4.72 

08 

13.39 

08 

7.89 

09 

1.05 

C9 

2.01 

CIO 

2.52 

CIO 

3.63 

Oil 

1.46 

Oil 

1.98 

012 

0.73 

012 

0.44 

Exhaust_ 

.100%  Construction  Mix 

Exhaust_10O%  Construction  Mix 

CJJnits 

1 

CJJnits 

2 

03 

29.72 

03 

15.61 

04 

4.02 

C4 

3.41 

05 

11.12 

05 

12.62 

06 

13.14 

06 

36.75 

07 

4.01 

07 

4.61 

08 

15.77 

08 

6.20 

09 

3.80 

09 

2.88 

CIO 

2.32 

CIO 

3.00 

Oil 

120 

Oil 

2  16 

012 

1.49 

012 

118 

CJJnits  Exhaust_50%  Food  Mix  1 

CJJnits 

Exhaust_5G%  Food  Mix  2 

03 

17.54 

03 

3.30 

04 

11.17 

04 

145 

05 

10.68 

05 

2.69 

06 

28.87 

06 

6.11 

07 

109 

C7 

2.57 

08 

10.04 

08 

30  83 

09 

2.52 

09 

12.21 

CIO 

3.20 

CIO 

16.72 

Oil 

2.19 

Oil 

12.67 

012 

1.79 

012 

4.84 

SvnGas  Exhaust  Total  Response  as  %  Carbon  Atom  units 
CJJnits  Exhaust_33%  POL  Mix  1  CJJnits  Exhaust_33%  POL  Mix  2 
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C3 

13.33 

C3 

13.57 

C4 

7.64 

04 

5  66 

C5 

9.97 

C5 

6,50 

C6 

31  17 

C6 

39.03 

07 

517 

C7 

4.68 

08 

5.72 

C8 

6,69 

09 

3,66 

C9 

2,38 

CIO 

7,88 

CIO 

4,51 

C11 

5.78 

C11 

1.64 

Cl  2 

2.57 

C12 

1  06 

CJJnits 

Exhaiist_40°/o  Tire  Mix  1 

CJJnits 

Exhaust_40%  Tire  Mix  2 

03 

13,24 

C3 

12,24 

04 

645 

C4 

8,66 

05 

788 

C5 

6.99 

08 

41  75 

C6 

36.89 

07 

680 

07 

6.46 

08 

6  98 

C8 

6.07 

09 

1  98 

C9 

2,47 

CIO 

2.63 

CIO 

2,12 

C11 

2,48 

C11 

0,57 

Cl  2 

075 

Cl  2 

0.31 

C_lfnits 

Exhaust_50°/o  Plastics  Mix 

C3 

12  13 

C4 

5.22 

05 

10,16 

06 

46  46 

07 

1.07 

08 

7.78 

C9 

3.09 

CIO 

143 

Oil 

051 

Cl  2 

0.01 
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The  total  responses  of  the  chromatograms  were  grouped  into  classes  using  extracted  ion  chromatograms. 
The  classes  are  based  on  specific  molecular  ions  and  are  defined  as  Alkanes,  Cycloalkanes,  Alkenes, 
Alkylbenzenes,  Indanesand  Naphthalenes, 


SynGns  Hydrocarbon  Fuels  Class  Group  Comparison  as  Percent  of  Total  Response 


Long  Construction  50%  33%  50% 


Grouos 

Term  1 

Mix  1 

40%  Tires  1 

Food  1 

POL  1 

Plastics 

Alkanes 

24.3 

33.5 

20.2 

26.1 

26.1 

24.5 

CydoAlkanes 

42.7 

33.4 

38.4 

33.7 

35.3 

43.8 

Alkenes 

22.2 

14,7 

2L0 

16.0 

15.9 

21.4 

AlkylBenzenes 

9.8 

15,4 

16.9 

22.1 

19.1 

9.2 

indanes 

0.9 

2.6 

3.3 

1.8 

3,1 

1.0 

Naphthalenes 

0.1 

03  0.3 

Construction 

0.2 

5fi% 

0.5 

33% 

0.1 

Grouos 

Lorta  Term  2 

Mix  2 

40%  Tires  2 

Food  2 

POL  2 

Alkanes 

28.5 

30.8 

2L5 

23.4 

18.6 

CydoAlkanes 

32.3 

28.8 

38.6 

36.8 

39.8 

Alkerres 

16.7 

133 

20.9 

19,0 

24.3 

AtkyfBenzenes 

18.8 

22.3 

15*9 

15.9 

14.4 

Indanes 

3.4 

4.2 

3.0 

4.7 

2.7 

Naphthalenes 

0,3 

0.6 

0.2 

0,2 

0.3 

Groups 

Natural  Gas 

Rec  Gasoline 

Kerosine 

JP-8  Fuel 

*1  Diesel 

Heating  Oil 

Alkanes 

57.2 

36.1 

32.6 

27.4 

35.6 

28.0 

CydoAlkanes 

36.2 

32.8 

37.6 

31.9 

39.2 

26.9 

Alkenes 

1.6 

4.5 

10.0 

8.8 

8.4 

8.6 

AlkylBenzenes 

4.7 

24.0 

16.8 

27.4 

14.3 

27.5 

Indanes 

0.3 

23 

2.6 

4.1 

2.0 

3.0 

Naphthalenes 

0.0 

0.4 

0.5 

0.4 

0.5 

1.1 
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Exhnust  Hydrocarbon  Fuels  Class  Group  Comparison  as  Percent  of  Total  Response 


Groups 

Long 

Term  1 

Construction 

Mix  1 

40%  Tires  1 

50%  Food  1 

33% 

POL  1 

Alkanes 

19.3 

18.3 

19.8 

17,4 

25  4 

CydoAlkanes 

25.3 

22.8 

31.4 

32,5 

33  1 

Alkenes 

4.5 

10.6 

8.6 

4,2 

8,4 

AlkylSenzenes 

46,5 

41.2 

36.8 

43  ,7 

29,3 

Indanes 

3.6 

5.9 

2.8 

1,9 

2,7 

Naphthalenes 

0.7 

1.2 

0.6 

0,4 

1,1 

Groups 

Lona  Term  2 

Construction 

Mix  2 

40%  Tires  2 

50%  Food  2 

33% 

POL  2 

Aikanes 

22.4 

17.6 

13.6 

15,0 

1 5  1 

CydoAlkanes 

32.1 

24.5 

20.7 

17,0 

20,7 

Alkenes 

6.4 

6.0 

10.1 

10  1 

6,6 

AlkylSenzenes 

36.6 

49.5 

54.1 

36,4 

557 

Indanes 

2.1 

1.8 

1.1 

20.1 

1.4 

Naphthalenes 

0.5 

0.6 

0,4 

15 

0,5 

50% 

Ref  Diesel 

Ref  Diesel 

Groups 

Plastics 

Exhaust_1 

Exhaust_2 

Alkanes 

25.4 

34.0 

~  27.5 

CydoAlkanes 

37.6 

33.3 

30.6 

Alkenes 

6.9 

9.6 

8.4 

AlkylSenzenes 

26.9 

17.9 

25.1 

Indanes 

2.9 

3.5 

5,5 

Naphthalenes 

0,4 

1.9 

2.8 

The  graphical  representation  of  hydrocarbon  class  results  are  in  shown  on  the  next  two  pages. 


_ 38 

Empjre  Stare  PJa^a.  Coming  To wen  AJlbenyr  NY  12237 1  health  ny  gov 


224 


NEW  YORK 

STATE  OF 
OPPORTUNITY, 


ANDREW  IUL  CUOMO 

Governor 


Department 
of  Health 

HOWARD  A-  ZUCKERt  M.Dm  J.D. 

Commissioner 


SALLY  DRESL1N,  M,S.t  R.N. 
Executive  Deputy  Commissioner 


Fig  G.SynGas  Organic  Compound  Distribution 
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Fig  7.  SynGas  Exhaust  Organic  compound  Distribution 
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Long  Term  Mix  2  Total  ton  Chromatograms 
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Construction  Mix  2  Total  Ion  Chromatograms 
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50%  Food  Mix  I  Total  Ion  Clirnnifltograiiis 
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33%  POL  Mix  2  Total  Ion  Chromatograms 
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Summary 


For  all  of  the  samples  submitted  for  analysis,  data  collection  began  slightly  after  elution  of  C3 
due  to  if  s  co-elution  with  CO2  and  water  vapor.  It's  likely  the  O3  response  is  under  reported  by  J  5-20% 
The  Syngas  chromatogram  responses  exhibit  an  n-alkane  and  olefin  series  (propanc/propcnc. 
butane/butene,  etc)  to  decane  (Cio),  Benzene  and  styrene  arc  the  two  major  contributors  to  the  total 
aromatics  in  the  samples  The  cycloalkane  series  is  a  major  contributor  to  the  total  response  of  the 
samples,  which  is  similar  to  the  volatile  fraction  of  most  commercial  engine  fuels.  The  target  analytes 
accounted  for  approximately  45%  of  the  total  response  of  the  Syngas  samples. 

The  Syngas  exhaust  samples  are  relatively  cleaner  overall  when  compared  to  commercial  diesel 
fuel  exhaust  samples.  The  presence  of  benzene  and  to  some  extent,  styrene  is  very/  large  in  the  Syngas 
exhaust  samples,  but  the  presence  of  the  higher  methyl  substituted  aromatic  compounds  is  not  present  in 
the  Syngas  exhaust  samples. 

Visible  diesel  particulate  matter  (DPM)  was  observed  in  die  engine  exhaust  stream  at  the  time 
when  exhaust  samples  were  acquired  A  particulate  filter  was  not  used  at  the  exhaust  sampling  point, 
allowing  DPM  to  freely  enter  the  Suinma  container  at  the  time  of  sampling.  DPM  is  known  to  contain 
significant  amounts  of  organic  carbon,  including  benzene  soluble  fractions,  which  may  have  partially 
devolatilized  out  of  the  DPM  and  dined  as  unburnt  benzene  in  the  diesel  exhaust 
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Appendix  F  Ash  Analysis  for  Metals 


Job  Number:  480-89453-1 
Job  Description;  Cerl  Gasifier  -  Research  Project 

For: 

U  S.  Army  Construction  Engineering  Resea 
2902  Newmark  Drive 
Champaign,  IL  61822 

Attention:  Ml  Stephen  Gosper 


<P_  | 

Designee  for 

Brian  J  Fischer,  Manager  of  Project  Management 
10  Hazelwood  Drive.  Amherst  NY,  14223-2298 
(716)504-9835 

b  ri  an  f  i  scher@  testame  riea  inc .  com 
11/11/2015 


The  test  results  in  this  report  meet  all  NELAP  requirements  for  analytes  for  which  accreditation  is  required  or  available, 
Any  exceptions  to  the  NELAP  requirements  are  noted  in  this  report.  Pursuant  to  NELAP.  this  report  may  not  be 
reproduced,  except  in  full,  without  toe  written  approval  of  the  laboratory  All  questions  regarding  this  test  report  should 
be  directed  to  the  TestAm erica  Project  Manager  who  has  signed  this  report. 

TestAmerica  Buffalo  NELAC  Certifications:  CAOPH  01169CA,  FLDOH  E87572,  ILEPA  200003,  KSDOH  E-1D187. 
LADEO  30708.  MDH  036-999-337.  NHELAP  2973.  NJDEP  NY455.  NHDOH  10026  ORELAP  NY200003,  PADEP  68- 
00231,  TXC  EQ  T- 1 047044 1 2-1 0- 1 


TestAmerlca  Laboratories,  Int. 

TcstArr-crrca  Bufdl(o  1 0  Hazelwood  Drive,  ftrohcrsl,  NV  14223  2258 
Tel  (7 16)691  ‘2600  F  ax  (7 1 6)  69 1  -  799 1  wyw  cqrn 
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Job  Narrative 
480-89453-1 


Receipt 

The  samples  were  received  on  10/20/2015  0'20  AM;  the  samples  arrived  in  good  condition,  properly  preserved  and.  where  requiredr  on 
ice.  The  temperature  of  the  cooler  at  receipt  was  20. C 

Metals 

Method (s)  7470 A  The  following  samples  were  received  outside  the  holding  time  for  method  7470 A  (TCLP  Mercury)  A -01 -020415-1500 
(480-39453-1)  A -01  -031 91 5-1 600  (48(T89453-2),  A-Ql-040215-1505  (48G-8S453-3),  A-01 -05081 5-1600  (480-89453-4). 

(400-694 53- A-4-G  MS),  ( 400- 89453- A -4-  H  MSD)  and  (400-89453- A -4 -F  5D  ") 

Method(s)  001 0C.  The  following  samples  were  diluted  for  TCLP  Selenium  due  to  the  nature  of  the  sample  matrix.  A-Q1  -02041 5-1 000 
(460-69453-1).  A-01 -031 91 5-1 600  (460-89453-2).  A-01-040215-1505  (460-89453-3).  A-01 -050815-1 600  (480-89453-4) 

(4 60-39453- A  -  4-  D  MS  ft),  (460-89453-  A-4-E  MSD).  (480- 89453- A -4-C  PDS)  and  (430-69453- A-4-C  SD  ft).  Elevated  reporting  limits  (RLs) 
are  provided 

Method(s)  601 OC.  The  Mowing  samples  wete  received  outside  the  holding  time  for  method  601 0C.  A-01  -02041 5-1600  (480-69453-1), 
A-01 -031 91 5-1600  (480-89453-2)  and  A-01 -04021 5-1505  (480-89453-3). 

Method (s)  7471 B:  The  following  samples  were  received  outside  the  method  holding  time  for  7471 B:  A-01  -020415-1600  (480-89453-1 ) 

A- 01 -03 191 5- 1600  (480-85453- 2),  A-01-040215-1505  (480-39453-3),  A-01  -050815-1500  (480-89453-4).  (480-89453- A-1-C  MS). 

(48Q-S9 453- A- 1  - D  MSD)  and  (480-89453- A- 1-B  SD  D 

No  additional  analytical  or  quality  issues  were  noted  other  than  those  described  above  or  in  the  Definitions/Glossary  page 
General  Chemistry 

No  analytical  or  quality  issues  were  noted,  other  than  those  described  in  the  Definitions/Glossary  page 
Organic  Prep 

Method(s)  1311:  Due  to  the  sample  matrix  and  associated  reaction  to  the  extraction  fluid,  the  laboratory  was  unable  to  perform  the 
leaching  procedure  with  the  required  I00g  for  the  following  samples'  A-01 -02041 5-1 600  (480-89453-1),  A-01  ’■031 91 5*1 800 
(480-89 453-2)  A  -01  -0402 1 5- 1 505  (480- 89453- 3)  a  n  d  A-01  -0508 1 5- 1 600  (4 80-89 4 53-4)  T  he  v  d  u  me  of  I  each!  ng  tl  u  id  was  adj  usted 
proportionally  to  maintain  a  20:1  ratio  of  leaching  fluid  to  weight  of  sample.  Reporting  limits  (RLs)  are  not  affected 

Method (s)  131 T  The  following  samples  were  prepared  outside  of  preparation  holding  time.  A-01 -02041 5-1 600  (480-89453-1), 

A-01 -031 91 5-1600  (430-89453-2},  A-01-040215-1505  (480-8S453-3)  and  A-01 -050315- 1600  (480-39453-4) 

Ho  additional  analytical  or  quality  issues  were  noted,  other  than  those  described  above  or  in  the  Definrtions/G  lossary  page. 
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SAMPLE  SUMMARY 


G I  lent .  U .  S.  A  rmy  Co  nstruction  E  ng  ine  e  ri  ng  R  esea  Jo  b  Nu  mbe  r  48 0-89453 ►  1 


Da  te/Ti  me  Dal  e/T  i  me 

Lab  Sample  ID  Client  Sample  ID _ Client  Matrix _ Sampled _ Received 


480-89453-1 

A- 01  -020415-1600 

Solid 

02/04/2015  1600 

1 0/20/201 5  0920 

480-69453-2 

A-01  -031 915- 1600 

Solid 

03/19/2015  1600 

10/20/2015  0920 

430-89453-3 

A-01  -040215-1505 

Solid 

04/02/2015  1505 

10/20/2015  0920 

480-89453-4 

A'01  ^05081 5-1600 

Solid 

05/08/2015  1600 

10/20/2015  0920 

TestAmerica  Buffalo 
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EXECUTIVE  SUMMARY  -  Detections 


Client:  U  S  Army  Construction  Engineering  Resea 


Job  Number  480-83453-1 


Lab  Sample  ID 
Analyte 

Client  Sample  ID 

Result 

Qualifier 

Reporting 

Limit 

Units 

Method 

4BQ-S 9453-1 

A -01  -02041 5-1 600 

Arsenic 

3.6 

0,54 

mg/Kg 

0Q2OA 

Barium 

332. 

5.4 

mg/Kg 

S020A 

Cadmium 

0.065 

j 

0,54 

mg/Kg 

S020A 

Chromium 

663 

B 

u 

mg/Kg 

6020 A 

Silver 

021 

J 

0.54 

rrg/Kg 

6U20A 

Lead 

0.70 

0.54 

mg/Kg 

6020A 

Percent  Moisture 

11 

0  10 

% 

2540G 

Percent  Solids 

89 

0.10 

% 

2540G 

TCU3 

Barium 

3,2 

h 

IjG 

mg/L 

601 0C 

Lead 

0.0040 

JH 

0.020 

mg/L 

601 0C 

400-09453-2 

Arsenic 

A-01-031915-1 600 

3,3 

0  48 

mg/Kg 

6Q20A 

Barium 

350 

4.8 

mg/Kg 

6020A 

Chromium 

636 

B 

0,95 

mg/Kg 

6020A 

■Silver 

0  15 

J 

0.48 

mg/Kg 

602QA 

Lead 

0.76 

0.40 

mg/Kg 

6020A 

Selenium 

0.44 

J 

2,4 

mg/Kg 

6Q20A 

Percent  Moisture 

0,00 

0.10 

% 

2&40G 

Percent  Solids 

100 

0.10 

% 

2540G 

TCLP 

Barium 

19 

H 

1,0 

mg/L 

601 OC 

Chromium 

0.029 

H 

0,020 

mg/L 

601 0C 

4B0-S3453-3 

Arsenic 

A -01  -040215-1 505 

3,3 

0,50 

mg/Kg 

6Q2QA 

Barium 

517 

5,0 

mg/Kg 

6020A 

Cadmium 

0.042 

J 

0.50 

mg/Kg 

6Q2QA 

Chromium 

337 

B 

099 

mg/Kg 

6020A 

Silver 

0,12 

J 

0.50 

mg/Kg 

6Q20A 

Lead 

1.0 

0.50 

mg/Kg 

6Q20A 

Percent  Motsture 

0.00 

0.10 

% 

2&40G 

Percent  Solids 

100 

0.10 

% 

2&4GG 

TCLP 

Barium 

3.7 

H 

10 

mg/L 

G01 OC 

Chromium 

0  015 

JH 

0.020 

mg/L 

601 QC 

Lead 

0  0040 

JH 

0  020 

mg/L 

601 0C 

TestAmerica  Buffalo 
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EXECUTIVE  SUMMARY  -  Detections 


Clrent:  U  S  Army  Construction  Engineering  Resea 


Job  Number  480-83453-1 


Lab  Sample  10  Client  Sample  ID 
Analyte 


490 -B  9453-4  A-01  -05081 5-1 600 

Arsenic 

Barium 

Chromium 

Silver 

Lead! 

Mercury 

Percent  Moisture 
Percent  Solids 

TCLF 

Barium 

Lead 


TestAmerica  Buffalo 


Reporting 


Result 

Qualifier 

Limit 

T9 

0.43 

351 

4.8 

197 

B 

0.97 

0.1 1 

J 

0.48 

25 

0  48 

0.011 

JH 

0.021 

0  79 

0  10 

99 

0,10 

3.0 

FI 

1,0 

0.0074 

J f 

0.020 

Rage  7  of  1 66 


Units  Method 


mg/Kg 

0020  A 

mg/Kg 

6020A 

mg/Kg 

6020A 

mg/Kg 

S020A 

mg/Kg 

6020  A 

mg/Kg 

74710 

% 

2540G 

% 

2540G 

mg/L 

601 0C 

mg/L 

601 0C 
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METHOD  SUMMARY 


Client.  U.S.  Army  Construction  Engineering  Resea 


Job  Number.  480-89453-1 


Description 

Lab  Location 

Method 

Preparation  Method 

Matrix;  Solid 

Metals  (ICP) 

TAL  BUF 

SW340  SD1  DC 

TCLP  Extraction 

TAL  BUF 

5WS4G  1311 

Preparation,  Total  Metals 

TAL  BUF 

SWB46  3010A 

TCLP  Mercury 

TAL  BUF 

SW846  74  70 A 

TCLP  Extraction 

TAL  BUF 

SW846  1311 

Preparation,  Mercury 

TAL  BUF 

SWS40  7470 A 

Mercury  (CVAA) 

TAL  BUF 

SW846  74716 

Preparation,  Mercury 

TAL  BUF 

SWS46  7471 B 

Metals  (ICP/MS) 

TAL  PIT 

SW646  6020A 

Preparation,  Metals 

TAL  PIT 

SW846  3050B 

SM  2540G 

TAL  PIT 

SM22  2540G 

Lab  References: 

TAL  BUF  =  TestAmenca  Buffalo 
TAL  PIT  -  TestAmenca  Pittsburgh 

Method  References: 

SM22  -  Standard  Methods  For  The  Examination  Of  Water  And  Wastewater.  22nd  Edition 

SWB46  =  "Test  Methods  For  Evaluating  Solid  Waste.  Physical/Chemica!  Methods'1  Third  Edition.  November  1G86  And  its  Updates 


TestAmenca  Buffalo 
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METHOD  /  ANALYST  SUMMARY 


Ghent:  U  S  Army  Construction  Engineering  Resea 


Job  Number  480-83453-1 


Method 

Analyst: 

Analyst 

SW646  60 ICC 

Ha wrysiaK,  Allison  M 

AMH 

3W646  6020A 

Rein  banner,  Bill 

WTR 

5WB46  7470 A 

Seger,  Tiffany  A 

TAS 

SWS4S  7471 B 

Sager,  Tiffany  A 

TAS 

SM22  2540G 

Lohoyde,  Cheryl 

CLL 

TestAnierica  Buffalo 
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Cl  tent:  U  S  Army  Construction  Engineering  Reses 


Analytical  Data 

Job  Number-  480^9453-1 


Client  Sample  ID:  A-Q1-020415-1 6DQ 

Lab  Sample  ID'  460-89453- 1  Date  Sampled'  02/04/2015 1600 

Client  Matrix:  Solid  Date  Received.  10/20/2015  0920 


601 0C  Metals  (ICP)-TCLP 

Analysis  Method 

601 0C 

Analysis  Batch 

480-270680 

Instrument  ID: 

ICAP2 

Prep  Method: 

301 OA 

Prep  Batch: 

480-270374 

lab  File  ID 

121 02315B-4  S5C 

Dilution: 

w 

Leach  Batch' 

480-270052 

Initial  Weight/Volume: 

50  mL 

Analysis  Date: 

10/23/2015  2020 

Final  Weight/Volume: 

50  mL 

Prep  Date' 

IQ/22/2015  1130 

Leach  Date: 

10/21/2015  941 

Analyte 

DryWt  Corrected'  W  Result  (mg/L)  Qualifier  MDL 

RL 

Arsenic 

ND 

H 

0  0056 

0015 

Barium 

3.2 

H 

0.10 

1.0 

Cadmium 

MD 

H 

0.00050 

0  0020 

Chromium 

NO 

H 

0  010 

0  020 

Lead 

0.0040 

J  H 

0.0030 

0020 

Silver 

MD 

H 

0.0017 

0.0000 

Analysis  Method 

601 0C 

Analysis  Batch: 

480-271006 

Instrument  ID: 

ICAP2 

Prep  Method 

301 0A 

Prep  Batch 

480-270374 

Lab  File  ID 

121 0241 5A-2.asc 

Dilution: 

5.0 

Leach  Batch: 

480-270052 

initial  Weight/Volume: 

50  mL 

Analysis  Date: 

10/24/2015  1063 

Final  Weight/Volume: 

50  ml 

Prep  Date: 

10/22/2015  1130 

Leach  Date. 

10/21/2015  941 

Analyte 

DryWt  Corrected.  N  Result  (mg/L)  Qualifier  MDL 

RL 

Selenium 

ND 

Ft 

0,044 

013 

S02DA  Metals  { ICPfMS] 

Analysis  Method. 

6020A 

Analysis  Batch: 

150-159963 

'Instrument  ID: 

X 

Prep  Method 

3050B 

Prep  Batch 

180.159790 

Lab  File  ID. 

X51 1Q9A.xml 

Dilution: 

5.0 

Initial  Weight/Volume: 

00001.04  g 

Analysis  Date. 

11/09/2015  2001 

Final  Weight/Volume. 

100  mL 

Prep  Date- 

11/09/2015  1244 

Analyte 

Dr  yWt  C  of  rec te d  Y  Res  ult  (mg/Kg)  O  ua  1  i tier  MD  L 

RL 

Arsenic 

3.6 

0.097 

13.54' 

Bai  mm 

382 

0  058 

5,4 

Cadmium 

0065 

J 

0  038 

054 

Chromium 

663 

B 

0  033 

1.1 

Silver 

0.21 

J 

0021 

054 

Lead 

0.70 

0020 

0  54 

Selenium 

MD 

0  27 

27 

Analysis  Method 

7470A 

7470 A  TCLP  Memury-TCLP 

Analysis  Batch  480-270525 

Instrument  ID. 

LEE  M  A  M2 

Prep  Method' 

7470 A 

Prep  Batch: 

480-270335 

Lab  File  ID 

H1Q225TC.PRN 

Dilution: 

10 

Leach  Batch: 

480-270052 

initial  Weight/ Volume- 

30  mL 

Analysis  Date: 
Prep  Date- 

10/22/2015  1702 

10/22/2015  1215 

Final  Weight/Volume: 

50  mL 

TestAmerica  Buffalo 
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Analytical  Data 


Client:  U  S  Army  Construction  Engineering  Re  see 


Job  Number-  480  89453-1 


Client  Sample  ID: 

A-Q1 -020415-1600 

Lab  Sample  ID 
Client  Matrix . 

460-89453-1 

Solid 

Date  Sampled :  02/04/20 15  1600 
Date  Received.  10/20/2015  0920 

Leach  Date: 

1 0/21  £201 5  941 

7470A  TCLP  Mercury-TCLF 

Analyte 

OryWt  Corrected 

N  Result  tmg/L)  Qualifier 

MDL 

RL 

Mercury 

ND  H 

0  00012 

0  00020 

7471B  Mercury  fCVAA) 

Analysis  Method 
Prep  Method- 
Dilution. 

Analysis  Date: 

Prep  Date. 

7471 B 

7471 B 

10 

1 0/21/2015  1720 
10/21/2015  1500 

Analysis  Batch  480-270239 

Prep  Batch:  4^0-270135 

Instrument  ID: 

Lab  File  ID 

irulJaJ  Wei  ghWVol  lime. 

Final  Weight/Volurm: 

LEEMAN2 

H10215S1  PRN 
+0.5970  g 

50  mL 

Analyte 

DryWt  Corrected  Y  Result  fmg/K^)  Qualifier 

MDL 

RL 

Mercury  ND  H  0,3091  0,022 


TestAmerica  Buffalo 
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Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Analytical  Data 

Job  Number-  4B0-B9453-1 


Client  Sample  ID:  A-01-0319t5-ieD0 

Lab  Sample  ID:  460-89453-2  Date  Sampled"  03/ 1 9/20 1 5  1  600 

Client  Matrix;  Solid  Date  Received.  10/20/2015  0920 


G01GC  Metals  (ICP)-TCLP 

Analysis  Method 

601  oc 

Analysis  Batch 

48Q-270680 

Instrument  ID: 

ICAP2 

Prep  Method: 

301 0A 

Prep  Batch: 

4BQ-270374 

Lab  File  ID: 

131 03315B-4  asc 

Dilution” 

w 

Leach  Batch' 

480  270052 

Initial  Weight/Volume: 

50  ml 

Analysis  Date: 

1 0/23/201 5  2023 

Final  WeightA/olume; 

50  mL 

Prep  Date' 

10/22/2015  1130 

Leach  Date: 

10/21/2015  941 

Analyte 

QryWt  Corrected'  N  Result  (mg/L)  Qualifier  MDL 

RL 

Arsenic 

NID 

R 

0  0056 

0.015 

Barium 

1.9 

H 

0.10 

1.0 

Cadmium 

MD 

H 

0.00050 

0  0020 

Chromium 

0  029 

H 

0  010 

0  020 

Lead 

ND 

H 

0.0030 

0  030 

Silver 

ND 

H 

0.0017 

0.0000 

Analysis  Method 

601 0C 

Analysis  Batch: 

480-271006 

Instrument  ID: 

ICAP2 

Prep  Method 

301 0A 

Prep  Batch 

480-27037-4 

Lab  File  ID 

121 024!  5A-2.asc 

Dilution: 

5.0 

Leach  Batch: 

480-270052 

Initial  Weight/ Vo hime: 

50  mL 

Analysis  Date: 

10/24/3015  1106 

Final  Weight/Volume: 

50  ml 

Prep  Date: 

10/22/2015  1130 

Leach  Date. 

10/21/2015  941 

Analyte 

QryWt  Corrected:  N  Result  [mg/L)  Qualifier  MDL 

RL 

Selenium 

ND 

R 

0,044 

0  13 

Analysis  Method. 
Prep  Method 
Dilution: 

Analysis  Date. 
Prep  Date- 

Analyte 

6020A 

3050B 

5.0 

11/09/2015  200b 
11/09/2015  1244 

DryWt  Corrected'  V 

6020 A  Metals  {ICP/MS) 

A  nalysis  Batch :  1 50-1 59963  1  nstru  ment  1 D : 

Prep  Batch  180^159790  Lab  File  ID. 

Initial  Weight/Volume: 
Final  Weight/Volume. 

Res  ult  (mg/Kg)  Q  l  m  I  i tier  M D  L 

X 

X51 1Q9A.xm! 

00G01.05  g 

100  m.L 

RL 

Arsenic 

33 

0  008 

UAs 

Bai  ium 

350 

0  051 

48 

Cadmium 

ND 

0  033 

0  4S 

Chromium 

636 

E 

0029 

0  95 

Silver 

0.15 

J 

0  019 

0  48 

Lead 

0.76 

0,010 

0  40 

Selenium 

0.44 

J 

024 

24 

74 70 A  TCLP  Mercury-TCLP 


Analysis  Method 
Prep  Method' 
Dilution: 

Analysis  Date: 
Prep  Date- 

7470A 

7470 A 

10 

10/22/2Q15  1704 

10/33/2015  1215 

Analysis  Batch 
Prep  Batch: 
Leach  Batch: 

4  80-270525 
480-270335 
480-270052 

Instrument  ID. 

Lab  File  ID 

Initial  Weight/ Volume: 
Final  Weight/Volume: 

LEEMAW2 

H10225TC.PRN 

30  mL 

50  ml 

TestAmerica  Buffalo 
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Analytical  Data 


Client:  U  S  Army  Construction  Engineering  Resea 


Job  Number-  480-89453-1 


Client  Sample  ID: 

A-01-031915-1 500 

Lab  Sample  ID 
Client  Matrix . 

460-89453-2 

Solid 

Date  Sampled '  03/ 1 9/201 5  1 600 
Date  Received.  10/20/2015  0920 

Leach  Date: 

10/21/2015  941 

7470A  TCLP  Mercury-TCLF 

Analyte 

OryWt  Corrected:  N  Result  fmg/L}  Qualifier 

MOL 

RL 

Mercury 

ND  H 

0  00012 

0  00020 

7471 B  Mercury  fCVAA) 

Analysis  Method 
Prep  Method- 
Dilution. 

Analysis  Date: 

Prep  Date. 

7471 B 

7471 B 

10 

10/21/2015  1726 
10/21/2015  1500 

A  nal  ysis  Batch  4S0-2 70 239 

Prep  Batch  :  450-270135 

Instrument  ID: 

Lab  File  ID 

initial  Wei ghWVol lime. 

Final  Weight/Volurm: 

LEEMAN2 

H10215S1  PRN 
+0.5845  g 

50  mL 

Analyte 

DryWt  Corrected 

V  Result  fmg/K^J  Qualifier 

MDL 

RL 

Mercury  ND  H  0  0083  "  0.021 


TestAmerica  Buffalo 
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Cl  tent:  U  S  Army  Construction  Engineering  Resea 


Analytical  Data 

Job  Number-  480^9453-1 


Client  Sample  ID: 

Lab  Sample  I  D' 
Client  Matrix. 

A-01  -04021 5-1 505 

480-69453-3 

Solid 

Date  Sampled'  04/02/2015  1505 
Date  Received:  10/20/2015  0920 

601 0C  Metals  (ICP)-TCLP 

Analysis  Method 

601 GC 

Analysis  Batch 

480-270880 

Instrument  ID: 

ICAP2 

Prep  Method: 

301 0A 

Prep  Batch: 

4BQ-270374 

Lab  File  ID: 

121 02315B-4  asc 

Dilution: 

1,0 

Leach  Batch' 

480-270052 

Initial  Weight/Volume: 

50  ml 

Analysis  Date: 

1 0/23/201 5  2027 

Final  Weight/Vclume: 

50  mL 

Prep  Date 

10/22/2015  1130 

Leach  Date: 

10/21/2015  941 

Analyte 

Dr  yWt  Corrected'  N  Result  (mg/L) 

Qualifier  MDL 

RL 

Arsenic 

ND 

R 

0  0056 

0015 

Barium 

3.7 

H 

0.10 

1.0 

Cadmium 

MD 

H 

0.00050 

0  0020 

Chromium 

0  015 

JH 

0  010 

0  020 

Lead 

0.0040 

J  H 

0.0030 

0  020 

Silver 

ND 

H 

0.0017 

0.0000 

Analysis  Method 

601  DC 

Analysis  Batch: 

480-271006 

Instrument  ID: 

ICAP2 

Prep  Method 

301 0A 

Prep  Batch 

480-270374 

Lab  File  ID 

121 0241 5A-2.asc 

Dilution: 

5.0 

Leach  Batch: 

480-270052 

Initial  Weight/ Volume: 

50  mL 

Analysis  Date: 

10/24/2015  1100 

Final  Weight/Volume: 

50  ml 

Prep  Date: 

10/22/2015  1130 

Leach  Date. 

10/21/2015  941 

Analyte 

OryWt  Corrected:  N  Result  [mg/L) 

Qualifier  MDL 

RL 

Selenium 

ND 

H 

0.044 

0  13 

Analysis  Method. 
Prep  Method 
Dilution: 

Analysis  Date. 
Prep  Date- 

Analyte 

6020A 

3050B 

5.0 

11/09/2015  2011 
11/09/2015  1244 

DryWt  Corrected  V 

6020 A  Metals  { ICP/MS) 

A  nalysis  Batch :  1 50-1 59963  1  nstr  u  ment  1 D : 

Prep  Batch  180*159790  Lab  File  ID. 

Initial  Weight/Volume: 
Final  Weight/Volume. 

Result  (mng/Kg)  Qualifier  MDL 

X 

X511Q9A.xml 

00001.01  g 

100  mL 

RL 

Arsenic 

m 

0090 

G  50 

Bai  in  m 

517 

0  053 

5  0 

Cadmium 

0042 

J 

0  035 

050 

Chromium 

337 

B 

0  030 

0  99 

Silver 

0.12 

J 

0  019 

0  50 

Lead 

1.0 

0,019 

0,50 

Selenium 

ND 

025 

2  S 

7470 A  TCLP  Mercury-TCLP 


Analysis  Method 
Prep  Method' 
Dilution: 

Analysis  Date: 
Prep  Date- 

7470A 

7470 A 

10 

10/22/2015  1705 

10/22/2015  1215 

Analysis  Batch 
PFep  Batch: 
Leach  Batch: 

480-270525 

480-270335 

480-270052 

Instrument  ID. 

Lab  File  ID 

Initial  Weight/ Volume- 
Final  Weight/Volume: 

LEE  M  A  M2 
H10225TC.PRN 

30  mL 

50  mL 

TestAmerica  Buffalo 
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Analytical  Data 


Client:  U  S  Army  Construction  Engineering  Reses 


Job  Number-  480-89453-1 


Client  Sample  ID:  A-01 -04021 5-1 505 

Date  Sample#1  04/02/2015  1505 
Date  Received.  10/20/2015  0920 


Lab  Sample  10'  480^89453-3 

Client  Matrix .  Solid 


Leach  Date:  10/21/2015  941 

Analyte  DryWt  Corrected:  N 

Mercury 


7470A  TCLP  Mercury-TCLF 

Result  fmg/LJ  Qualifier  MDL 

ND  M  0  00012 


RL 

0  00020 


7471B  Mercury  (CVAA) 


Analysis  Method 
Prep  Method 
Dilution. 

Analysis  Date: 
Prep  Date. 

7471 B 

7471 B 

10 

10/21/2015  1729 

10/21/2015  1500 

Analysis  Batch 
Prep  Batch  : 

480-270239 

430-270135 

Instrument  ID: 

Lab  File  ID 

initial  Weight/ Volume. 
Final  Weight/Volurm: 

LEEMAN2 

H10215S1  PRN 
+0.5921  § 

50  mL 

Analyte 

DryWt  Corrected 

V  Result  fmg/Kg)  Qualifier  MDL 

RL 

Mercury 

ND 

H 

0  0082 

0  020 

TestAmerica  Buffalo 
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Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Analytical  Data 

Job  Number-  480-89453-1 


Client  Sample  ID: 

Lab  Sample  I  D' 
Client  Matrix. 

A-01  -05081 5-1  £00 

480-89453-4 

Solid 

Date  Sampled'  05/08/2015  1600 
Date  Received.  10/20/2015  0920 

601 0C  Metals  (ICP)-TCLP 

Analysis  Method 

601 GC 

Analysis  Batch 

480-270880 

Instrument  ID: 

ICAP2 

Prep  Method: 

301 0A 

Prep  Batch: 

480-270374 

Lab  File  ID: 

131 0331 5B-4asc 

Dilution: 

1,0 

Leach  Batch- 

480  270052 

Initial  Weight/Volurne- 

50  mL 

Analysis  Date: 

1 0/23/201 5  2040 

Final  Weight/Volume: 

50  mL 

Prep  Date' 

1Q/22/2015  1130 

Leach  Date: 

10/21/2015  941 

Analyte 

DryWt  Corrected'  N  Result  (mg/L)  Qualifier  MDL 

RL 

Arsenic 

ND 

0  0056 

0.015 

Barium 

3.3 

FI 

0.10 

1.0 

Cadmium 

ND 

0.00050 

0.0020 

Chromium 

ND 

0  010 

0  020 

Lead 

0.0074 

J 

0.0030 

0020 

Silver 

ND 

0.0017 

0.0000 

Analysis  Method 

601  DC 

Analysis  Batch: 

480-271006 

Instrument  ID: 

ICAP2 

Prep  Method 

301 0A 

Prep  Batch 

480-270374 

Lab  File  ID 

121 0241  SA-Zasc 

Dilution: 

5.0 

Leach  Batch: 

480-270052 

Initial  Weight/Volurne: 

50  mL 

Analysis  Date: 

10/24/3015  1113 

Final  Weight/Volume: 

50  ml 

Prep  Date: 

10/22/2015  1130 

Leach  Date. 

10/21/2015  941 

Analyte 

DryWt  Corrected:  N  Result  (mg/L)  Qualifier  MDL 

RL 

Selenium 

ND 

0,044 

0  13 

Analysis  Method. 
Prep  Method 
Dilution: 

Analysis  Date. 
Prep  Date- 

Analyte 

6020A 

3050B 

5.0 

11/09/2015  2016 
11/09/2015  1244 

DryWt  Corrected:  V 

8020 A  Metals  {ICP/MSj 

A  nalysis  Batch :  1 50-1 59963  1  nstru  ment  1 D : 

Prep  Batch  180*159790  Lab  File  ID. 

Initial  Weight/Volume: 
Final  Weight/Volume. 

Result  tmg/Kg)  Qualifier  MDL 

X 

X511Q9A.xml 

00G01.04  g 

100  mL 

RL 

Arsenic 

1.9 

0.GS8 

G  48 

Bai  in  m 

351 

0  052 

48 

Cadmium 

ND 

0  034 

0  48 

Chromium 

197 

e 

0030 

0  97 

Silver 

0.11 

j 

0  019 

0  48 

Lead 

2,5 

0,016 

0  48 

Selenium 

ND 

024 

2  4 

7470 A  TCLP  Mercury-TCLP 


Analysis  Method 
Prep  Method' 
Dilution: 

Analysis  Date: 
Prep  Date- 

747GA 

7470 A 

10 

10/22/2015  1703 

10/33/2015  1215 

Analysis  Batch 
PFep  Batch: 
Leach  Batch: 

480-270525 

480-270335 

480-270052 

Instrument  ID. 

Lab  File  ID 

Initial  Weight/ Volume- 
Final  Weight/Volume: 

LEEMAM2 

H10225TC.PRN 

30  mL 

50  ml 
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Analytical  Data 


Client:  IJS  Army  Construction  Engines  ring  Resea  Job  Number  480-89453-1 

Client  Sample  ID:  A-01 -05081 5-1 SDQ 

Lab  Sample  ID'  460-09453*4 

Client  Matrix:  Solid 

7470 A  TCLP  Mercury-TCLP 

Leach  Date:  10/21/2015  941 

Analyte  DryWt  Corrected:  N  Result  fmg/L)  Qua  lifter  MDL  RL 

Mercury  ND  H  0  00012  0  00020 


Date  Sampled :  05/08/2015  1 500 
Date  Received  10/20/2015  0920 


7471 B  Mercury  [CVAA) 

Analysis  Method  7471 B 

Prep  Method  7471 B 

Dilution:  1.0 

Analysis  Date:  1Q/21/2GT5  1730 

Prep  Date:  10/21/2015  1500 

Analyte  DryWt  Corrected:  Y  Result  fmg/Kg)  Qualifier  MDL  RL 

Mercury  0  011  JH  —  O.BGBaT-  0021 


Analysis  Batch  4SO-27O230  Instrument  ID:  LEEMAM2 

Prep  Batch:  430-270135  Lab  File  ID  H10215S1 PRN 

Initial  Weight/Volume.  +0.5374  g 
Final  VVeighWolume  50  ml 
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Cl  tent:  U  S  Army  Construction  Engineering  Resee 


Analytical  Data 

Job  Number-  480  89453-1 


General  Chemistry 

Client  Sample  ID:  A*01  -02041 5-1 S00 


Lab  Sample  ID, 

480-69453-1 

Date  Sampled .  02/04/201 5  1 600 

Client  Matrix: 

Solid 

Date  Received.  10/20/2015  Q920 

Analyte 

Result 

Qua!  Units  RL 

RL 

Oil  Method 

Percent  Morsture 

11 

%  0.10 

did 

1  0  2540G 

Analysts  Batch  180-156347 

Analysis  Date:  10/27/2015  0835 

DryWt  Corrected-  N 

Percent  Solids 

Q9 

%  0.10 

010 

1.0  2540G 

An  a  Ivsis  Bate  h  1 80- 1 58347 

Analysis  Date-  10/27/2015  0835 

DryWt  Corrected'  H 
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Cl  tent:  U  S  Army  Construction  Engineering  Resee 


Analytical  Data 

Job  Number-  4B0-B9453-1 


General  Chemistry 

Client  Sample  ID:  A-01 -G31 91 5-1 S00 


Lab  Sample  ID. 

430-89453-2 

Date  Sampled .  03/19/201 5  1 600 

Client  Matrix: 

Solid 

Date  Received.  10/20/201 5  0920 

Analyte 

Result 

Qua!  Units  RL 

RL 

Oil  Method 

Percent  Morsture 

0.00 

%  0.10 

D.1D 

1  0  2540G 

Analysts  Batch  130-158347 

Analysis  Date:  10/27/2015  0835 

DryWt  Corrected-  N 

Percent  Solids 

100 

%  0.10 

010 

J.Q  254QG 

An  a  Ivsis  Bate  h  1 80- 1 58347 

Analysis  Date-  10/27/2015  0335 

DryWt  Corrected'  H 
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Cl  tent:  U  S  Army  Construction  Engineering  Resee 


Analytical  Data 

Job  Number-  480-89453^1 


General  Chemistry 


Client  Sample  ID:  A-01-040215-1505 

Lab  Sample  ID, 

480-09453-3 

Date  Sampled .  04/02/201 5  1 505 

Client  Matrix: 

Solid 

Date  Received.  10/20/2015  0920 

Analyte 

Result 

Qua!  Units  RL 

RL 

Oil  Method 

Percent  Morsture 

0.00 

%  0.10 

0  ID 

1  0  2540G 

Analysts  Batch  180-150347 

Analysis  Date:  10/27/2015  0835 

DryWt  Corrected-  N 

Percent  Solids 

100 

%  0.10 

0.10 

l.Q  254QG 

Analvsis  Batch  ISO-158347 

Analysts  Date-  10/27/2015  0835 

DryWt  Corrected'  H 
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Cl  tent:  U  S  Army  Construction  Engineering  Resee 


Analytical  Data 

Job  Number-  480-89453^1 


General  Chemistry 

Client  Sample  ID:  A-01  -05081 5-1 S00 


Lab  Sample  ID. 

480-69453-4 

Date  Sampled .  05/00/201 5  1 600 

Client  Matrix: 

Solid 

Date  Received:  10/20/201 5  0920 

Analyte 

Result 

Qua!  Units  RL 

RL 

Dll  Method 

Percent  Morsture 

0.79 

%  0.10 

D.1D 

1  0  2540G 

Analysts  Batch  180-156347 

Analysis  Date:  10/27/2015  0835 

DryWt  Corrected-  N 

Percent  So  lid  $ 

99 

%  0.10 

010 

1.0  2540G 

An  a  Ivsis  Bate  h  1 80- 1 58347 

Analysts  Date-  10/27/2015  0835 

DryWt  Corrected'  N 
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Quality  Control  Results 


Client.  U .  S .  A  rmy  Co  nstrucbon  E  ng  ine  eri  ng  R  esea  Jo  b  Nu  mbe  r :  480-39453  - 1 


TCLP  SPLPW  Leachate  Blank  -  Batch: 

480-270374 

Method:  601 0C 

Preparation:  301 0A 
TCLP 

Lab  Sample  ID. 

LB2  430-270052/1 -C 

Analysis  Batch: 

480-270880 

Instrument  JD: 

ICAP2 

Client  Matrix: 

Solid 

Prep  Batch: 

480*270374 

Lab  File  ID- 

1210231 5B-4.asc 

Dilution: 

1.0 

Leach  Batch 

480-270052 

Initial  Weight/1 Volume: 

50 

mL 

Analysis  Date. 

10/23/2015  2010 

Units 

mg/L 

Final  Welght/Volume' 

50 

mL 

Prep  Date 

10/22/2015  1130 

Leach  Date: 

10/21/2015  0941 

Analyte 

Result 

Dual  MDL 

RL 

Arsenic 

HD 

0.0056 

0  015 

Bai  ium 

HD 

Q.1D 

1  0 

Cadmium 

HD 

0.00050 

0  0020 

Chromium 

HD 

0.010 

0.020 

Lead 

HD 

0  0030 

0  020 

Selenium 

HD 

0,0087 

0.025 

Silver 

HD 

0  0017 

0,0060 

Method  Blank 

-  Batch:  480-270374 

Method:  601 0C 
Preparation:  301 0A 

Lab  Sample  10: 

MB  480-270374/2- A 

Analysis  Batch 

480*270880 

Instrument  ID 

ICAP2 

Client  Matrix: 

Water 

Prep  Batch: 

480-27037 4 

Lab  Fite  ID: 

1210231 5B-4.asc 

Dilution. 

1.0 

Leach  Batch: 

N/A 

Initial  Weight/ Volume: 

50 

mL 

Analysis  Date: 

1 0/23/201 5  2014 

Units: 

mg/L 

Final  Weight/ Volume: 

50 

mL 

Prep  Date 

10/22/2015  1130 

Leach  Date: 

N/A 

Analyte 

Result 

Qual  MDL 

RL 

Arsenic 

HD 

0.0056 

0  015 

Barium 

HD 

0.10 

1.0 

Cad  ml  um 

HD 

0.00050 

0.0020 

Chromium 

HD 

0010 

0.020 

Lead 

HD 

0.0030 

0  020 

Selenium 

HD 

0.0087 

0.025 

Silver 

HD 

0  0017 

0.0060 
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Quality  Control  Results 


Client,  US.  Army  Construction  Engineering  Resea 


Job  Number:  480-89453-1 


Lab  Control  Sample  ■  Batch:  480-270374 

Lab  Samp  le  1 D.  LC5  480- 270374/3-  A  An  a  lysis  Batch : 

Client  Matrix:  Water  Prep  Batch: 

Dilution:  1.0  Leach  Batch' 

Analysis  Date  10/23/2015  2017  Units 

Prep  Date-  10/22/2015  1130 

Leach  Date:  N/A 

Analyte  Spike  Amount 

4B0- 270S50 

480-270374 

N/A 

mg/L 

Result 

Method;  60t 0C 
Preparation:  301 0A 

Instrument  ID: 

Lab  File  ID- 
Initial  Weight/ Volume. 
Final  Weight/ Volume: 

%  Rec,  Limit 

ICAP2 

121023156^4.  a  sc. 

50  mL 

50  mL 

Qua! 

Arsenic 

1  00 

107 

107 

80  -  120 

Barium 

1  00 

0.973 

97 

60-120  J 

Cadmium 

1.00 

1.02 

102 

SO -120 

Chromium 

1  00 

0.932 

93 

30-120 

Lead 

1  00 

osso 

90 

80-120 

Selenium 

1  00 

1  09 

109 

60-120 

Silver 

1  00 

1  04 

104 

00-120 

Post  Digestion 

Spike -Batch:  480-270374 

Method;  601 0C 

Preparation:  301 0A 

TCLP 

Lab  Sample  ID: 

480-39453-4 

Analysis  Batch: 

480-270650 

Instrument  iD 

ICAP2 

Client  Matrix' 

Solid 

Prep  Batch: 

480-270374 

Lab  File  ID 

I21Q2315B-4  asc 

Dilution. 

1.0 

Leach  Batch: 

480-270052 

1  n  itia  1  Weig  htf  Vo  lu  me: 

50  mL 

Analysis  Date; 

10/23/2015  2047 

Units. 

mg/L 

Final  Weight/Volume: 

50  mL 

Prep  Date 

10/22/2015  1130 

Leach  Date: 

10/21/2015  0941 

Analyte 

Sample  Result/Qual  Spike  Amount  Result 

%  Rec 

Limit  dual 

Arsenic 

HD 

1.00 

1,16 

118 

90  - 120 

Barium 

3  5 

1.00 

474 

96 

80  - 120 

Cadmium 

HD 

1.00 

1.13 

113 

80-120 

Chromium 

HD 

1.00 

0989 

99 

80-120 

Lead 

0.0074  J 

1.00 

1.03 

102 

80-120 

Silver 

HD 

1.00 

1  17 

117 

80-120 

Post  Digestion 

Spike  -  Batch:  480-270374 

Method:  6010C 

Preparation:  301 0A 

TCLP 

Lab  Sample  ID: 

480-89453-4 

Analysis  Bate-h: 

400-271 006 

Instrument  ID 

ICAP2 

Client  Matrix: 

Solid 

Prep  Batch: 

480-270374 

Lab  File  ID' 

121Q2415A-2  asc 

Dilution: 

5.0 

Leach  Batch: 

480-270052 

Initial  Weight/Volu  me: 

50  mL 

Analysis  Date. 

10/24/2015  1119 

Unite 

mg/L 

Final  Weight/Volume 

50  mL 

Prep  Date 

10/22/2015  1130 

Leach  Date' 

10/21/2015  0941 

Analyte 

Sample  Result/Qual  Spike  Amount  Result 

%  Rec, 

Limit  Qual 

Selenium 

HD 

5.00 

5.10 

102 

80  - 120 

TestAmerica  Buffalo 


Page  23  of  165 


11/11/2015 


263 


Quality  Control  Results 


Client.  US.-  A rmy  Co  instruction  E  ng  ine e  ri  ng  R  esea  Jo  b  Nu  mbe  r :  480-39453  - 1 


Matrix  Spike/  Method;  6010C 

Matrix  Spike  Duplicate  Recovery  Report  -  Batch;  430-270374  Preparation:  301 0A 

TCLP 


MS  Lab  Sample  ID-  480-39453-4 

Analysis  Batch: 

480-270880 

instrument  ID: 

iCAP2 

Client  Matrix: 

Solid 

Prep  Batch' 

480-270374 

Lab  File  ID- 

1210231 5  B-4.  a  sc 

Dilution: 

10 

Leach  Batch: 

480-270052 

Initial  Weight/ Volume. 

50  mL 

Analysis  Date. 

10/23/2015  2050 

Finaf  Weight/ Volume- 

50  mL 

Prep  Date 

10/22/2015  1130 

Leach  Dale- 

10/21/2015  0941 

MSD  Lab  Sample  ID.  480-69453-4 

Analysis  Batch; 

480-270680 

Instrument  ID. 

ICAP2 

Client  Matrix: 

Solid 

Prep  Batch: 

480-270374 

Lab  File  ID: 

1210231 5 B-4.  a  Sc 

Dilution. 

1.0 

Leach  Batch: 

460-270052 

Initial  We ight/1 Volume ■ 

50  ml 

Analysis  Oats: 

10/23/2015  2053 

Final  Weight/Volume: 

50  mL 

Prep  Date- 

10/22/2015  1130 

Leach  Date: 

10/21/2015  0941 

%  Rec. 

Analyte 

MS  MSD 

Limit 

RPD  RPD  Limit 

MS  Qual  MSD  Qual 

Arsenic 

110  112 

75-125 

6  20 

Barium 

100  71 

75-125 

6  20 

FI 

Cadmium 

113  107 

75-125 

6  20 

Chromium 

100  94 

75-  125 

6  20 

Lead 

103  97 

75-125 

6  20 

Silver 

117  110 

75-125 

6  20 

Matrix  Spike/ 

Method:  6010C 

Matrix  Spike  Duplicate  Recovery  Report  -  Batch:  430-270374 

Preparation:  301 0A 

TCLP 

MS  Lab  Sample 

ID  480-89453-4 

Analysis  Batch 

480-271000 

Instrument  ID: 

ICAP2 

Client  Matrix 

solid 

Prep  Batch. 

480-270374 

Lab  File  ID. 

[210241 5A-2.esc 

Dilution: 

5,0 

Leach  Batch, 

480-270052 

Initial  Weight/ Volume: 

50  mL 

Analysis  Date: 

10/24/2015  1123 

Final  Weight/ Volume: 

50  mL 

Prep  Date 

10/22/2015  1130 

Leach  Date: 

10/21/2015  0941 

MSD  Lab  Sample  ID.  480-89453-4 

Analysis  Batch: 

480-271006 

Instrumenl  ID: 

ICAP2 

Client  Matrix. 

Solid 

Prep  Batch 

480-270874 

Lab  File  ID 

[210241 5 A-2.asc 

Dilution- 

5  0 

Leach  Batch" 

430-270052 

Initial  Weight/Volume- 

50  mL 

Analyse  Date 

10/24/2015  1125 

Final  Weight/Volume: 

50  mL 

Prep  Date, 

10/22/2015  1130 

Leach  Date: 

10/21/2015  0941 

%  Rec. 

Analyte 

MS  MSD 

Limit 

RPD  RPD  Limit 

MS  Qual  MSD  Qual 

Selenium 

97  107 

75-125 

10  20 
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Quality  Control  Results 


Client.  U.S.  Army  Construction  Engineering  Resea 


Job  Number:  480-89453-1 


Matrix  Spike/  Method;  6010C 

Matrix  Spike  Duplicate  Recovery  Report  -  Batch;  4S0-270374  Preparation:  3010A 

TCLP 


MS  Lab  Sample  ID- 

400-59463-4 

Units:  mg/L 

MSD  Lab  Sample  ID-  460-59453-4 

Client  Matrix: 

Solid 

Client  Matrix:  Solid 

Dilution: 

1.0 

Dilution'  1 .0 

Analysis  Date. 

10/23/2015  2050 

Analysis  Date:  10/23/2015  2053 

Prep  Date 

10/22/2015  1130 

Prep  Date:  10/22/2015  1130 

Leach  Date: 

10/21/2015  0941 

Leach  Date'  10/21/2015  0641 

Analyte 

Sample 

Result/Qual 

MS  Spike 
Amount 

MSD  Spike  MS 

Amount  Result/Qual 

MSD 

Result/Qual 

Arsenic 

ND 

1.00 

1.00  119 

112 

Barium 

3  8 

1  00 

1  00  4  78 

4  48  1 

Cadmium 

ND 

1  00 

1  00  1.13 

1,07 

Chromium 

ND 

1  00 

1  00  0.999 

0  942 

Lead 

0.G074  J 

1.00 

1  00  1.04 

0  982 

Silver 

ND 

1.00 

1  00  1  17 

1,10 

Matrix  Spike/ 

Method:  601 0C 

Matrix  Spike  Duplicate  Recovery  Report  -  Batch:  430-270374 

Preparation:  301 OA 

TCLP 

MS  Lab  Sample  ID. 

480-89453-4 

Unite;  mg/L 

MSD  Lab  Sample  ID.  43Q-59453-4 

Client  Matrix: 

Solid 

Client  Matrix  Solid 

Dilution; 

5,0 

Dilution  5,0 

Analysis  Date: 

10/24/2O15  1123 

Analysis  Date-  10/24/2015  1126 

Prep  Date. 

10/22/2015  1130 

Prep  Date:  10/22/2015  1130 

Leach  Date: 

10/2V2015  0941 

Leach  Date:  10/21/2015  0941 

Sample 

MS  Spike 

MSD  Spike 

MS 

MSD 

Analyte 

Result/Qual 

Amount 

Amount 

Result/Qual 

Result/Qual 

Selenium 

ND 

1,00 

1.00 

0  970 

"07 
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Quality  Control  Results 


Client.  US.  Army  Construction  Engineering  Resea 


Job  Number:  480-89453-1 


Serial  Dilution  -  Batch:  480-270374 


Method:  601 0C 
Preparation:  301 0A 
TCLP 


Lab  Sample  ID. 

400-894 5 3-4 

Analysis  Batch: 

4BO-27QBBO 

Instrument  ID: 

ICAP2 

Client  Matrix: 

Solid 

Prep  Batch: 

480*270374 

Lab  File  ID 

1210231 5B-4.asc 

Dilution: 

S.O 

Leach  Batch 

480-270052 

Initial  Weight/ Volume: 

50  mL 

Analysis  Date. 

10/23/2015  2043 

Units 

mg/L 

Final  Weight/Volume' 

SO  mL 

Prep  Date 

10/22/2015  1130 

Leach  Date: 

10/21/2015  0941 

Analyte 

Sample  Result/Qual 

Result 

%Diff 

Limit 

dual 

Arsenic 

NO 

MD 

MC 

IB” 

Barium 

3.8 

3.74 

1  0 

10 

J 

Cadmium 

MO 

MD 

NC 

10 

Chromium 

MD 

MD 

NC 

10 

Lead 

0  0074 

J 

ND 

NC 

10 

Silver 

MD 

MD 

MC 

10 

Serial  Dilution 

-  Batch:  480-270374 

Method:  601 0C 
Preparation:  301 0A 
TCLP 

Lab  Sample  ID' 

480-89453-4 

Analysis  Batch 

480-271006 

Instrument  ID: 

ICAP2 

Client  Matrix 

Solid 

Prep  Batch: 

400-270374 

Lab  File  ID: 

[2102415A-2asc 

Dilution' 

25 

Leach  Batch 

480-270052 

Initial  Weight/Volume. 

50  mL 

Analysis  Date: 

10/24/2015  1116 

Units: 

mg/L 

Final  Weight/ Volume: 

50  mL 

Prep  Date. 

10/22/2015  1130 

Leach  Date. 

10/21/2015  0941 

Analyte 

Sample  Result/Qual 

Result 

%Dlff 

Limit 

Qua! 

Selenium 

ND 

ND  ~ 

MC 

10 
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Quality  Control  Results 


Client.  US.  Army  Construction  Engineering  Resea 


Job  Number:  480-89453-1 


Method  Blank 

-Batch:  180-159790 

Method;  6G20A 
Preparation:  3050B 

Lab  Sample  ID. 

MB  150- 159790/1 -A 

Analysis  Batch:  160-159963 

Instrument  ID: 

X 

Client  Matrix: 

■Solid 

Prep  Batch:  150^159790 

Lab  File  ID 

XS1 109A  xml 

Dilution: 

to 

Leach  Batch'  N/A 

Initial  Weight/Volume. 

0000104  g 

Analysis  Date. 

11/0&/2Q15  1846 

Units  mg/Kg 

Final  Weight/Volume- 

100 

mL 

Prep  Date 

11/09/2015  1244 

Leach  Date: 

N/A 

Analyte 

Result 

Dual  MDL 

RL 

Arsenic 

ND 

0.017 

0.096 

Bsi  ium 

ND 

0.010 

0.96 

Cadmium 

ND 

0.0067 

0.096 

Chromium 

0  00942 

J 

0  0059 

0.19 

Silver 

ND 

0.0035 

0.096 

Lead 

ND 

0.0037 

0.096 

Selenium 

ND 

0  043 

0  43 

Lab  Control  Sample/ 

Method:  6020A 

Lab  Control  Sample  Duplicate  Recovery  Report  -  Batch:  180-159790 

Preparation:  3050B 

LCS  Lab  Sample 

ID  LCS  130*1 59790/2-  A 

Analysis  Batch' 

1 80-1 59963 

Instrument  ID 

X 

Client  Matrix: 

Solid 

Prep  Batch: 

160-159790 

Lab  File  ID: 

X51109A.xml 

Dilution, 

10 

Leach  Batch. 

N/A 

Initial  Weight/ Volume: 

0000102 

9 

Altai  ysis  Date: 

11/09/2015  1351 

Unite: 

mg/Kg 

Final  Weight/ Volume; 

100  mL 

Prep  Date 

11/09/2015  1244 

Leach  Date: 

N/A 

LCSD  Lab  Sample  ID  LCSD  1 80-1 59790/3-A 

Analysis  Batch: 

180-159963 

Instrument  ID: 

X 

Client  Matrix, 

Solid 

Prep  Batch: 

160-159790 

Lab  File  ID 

X51109A.vml 

Dilution- 

10 

Leach  Batch' 

N/A 

Initial  Weight/Volume: 

00001  04 

9 

Analysis  Date: 

11/09/2015  1656 

Unite; 

mg/Kg 

Final  Weight/Volume 

1D0  mL 

Prep  Date; 

11/09/2015  1244 

Leach  Date: 

M/A 

%  Rec. 

Analyte 

LCS 

LCSD 

Limit 

RPD 

RPD  Limit 

LCSQual 

LCSD  Qual 

Arsenic 

93 

93 

80-120 

2 

20 

Barium 

90 

90 

00-120 

2 

20 

Cadmium 

95 

94 

60-120 

3 

20 

Chromium 

105 

104 

60-120 

3 

20 

Silver 

90 

97 

60-120 

1 

20 

Lead 

100 

101 

00  -  120 

1 

20 

Selenium 

93 

91 

80-120 

A 

20 
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Quality  Control  Results 


Client.  JJ.S.  Army  Construction  Engineering  Resea 


Job  Number:  480-89453-1 


Laboratory  Control/  Method:  6020A 

Laboratory  Duplicate  Data  Report  -  Batch:  180-159790  Preparation:  3050B 


LCS  Lab  Sample  I D  LCS  1 80-1 59790/2-  A  Units:  mg/Kg  LCSD  Lab  Sample  I D  LCSp  1 80-1 59790/3- A 


Client  Matrix : 

Solid 

Client  Matrix: 

Solid 

Dilution: 

to 

Dilution 

1.0 

Analyse  Date- 

11/09/2015  1851 

Analysis  Date; 

11/09/2015  1856 

Prep  Date- 

11/09/2015  1244 

Prep  Date: 

11/09/2015  1244 

Leach  Date: 

N/A 

Leach  Date. 

N/A 

Analyte 

LCS  Spike 
Amount 

LCSD  Spike 
Amount 

LCS 

Resull/Qual 

LCSD 

Result/Qual 

Arsenic 

3  92 

3  85 

3,65 

3.59 

Barium 

193 

192 

176,9 

173.0 

Cadmium 

4  90 

4  81 

4  65 

4  51 

Chromium 

196 

19  2 

20.66 

20.06 

Silver 

4.90 

4,81 

472 

4,57 

Lead 

1  93 

1,92 

1  97 

1  94 

Selenium 

0.980 

Q.9&2 

0.911 

0878 
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Quality  Control  Results 


Client,  US.  Army  Construction  Engineering  Resea 


Job  Number:  480-89453-1 


TCLP  SPLPW  Leachate  Blank  -  Batch: 

430-270385 

Method:  7470A 
Preparation:  7470A 
TCLP 

Lab  Sample  ID. 
Client  Matrix: 
Dilution: 

Analysis  Date. 
Prep  Date 

Leach  Date: 

LB2  450-270052/ 1-E 

Solid 

1.0 

10/22/2015  1653 

10/22/2015  1215 
10/21/2015  0941 

Analysis  Batch- 
Prep  Batch: 
Leach  Batch 
Units 

480-270525 

480-270335 

480-270052 

mg/L 

Instrument  ID: 

Lab  File  ID- 
Initial  Weight/1 Volume. 
Final  Weight/Volume' 

LEEMAN2 

H10225TC  PRN 

30  mL 

50  mL 

Analyte 

Result 

Qual  MDL 

RL 

Mercury 

HD 

0,00012 

0  00020 

Method  Blank  - 

Batch:  480-270385 

Method:  7470A 
Preparation:  747QA 

Lab  Sample  ID. 
Client  Matrix 
Dilution. 

Analysis  Date: 
Prep  Date- 
Leach  Date: 

MB  480-2/0385/2- A 
Water 

1.0 

10/22/2015  1656 
10/22/2015  1215 

N/A 

Analysis  Batch: 
Prep  Batch: 
Leach  Batch: 
Units 

480-270525 

480-270385 

N/A 

mg/L 

Instrument  ID: 

Lab  File  ID: 

Initial  Weight/Volume. 
Final  Weight/ Volume- 

LEEMAN2 

H10225TC.PRN 

30  mL 

50  mL 

Analyte 

Result 

Qual  MDL 

RL 

Mercury 

HD 

0.00012 

0  00020 

Lab  Control  Sample  -  Batch:  480-270385 

Method:  7470A 
Preparation:  747QA 

Lab  Sample  ID: 
Client  Matrix: 
Dilution. 

Analysis  Date: 
Prep  Date. 

Leach  Date: 

LCS  480- 270385/3- A 

Water 

1.0 

1 0/22/201 5  1657 

10/22/2015  1215 

M/A 

Analysis  Batch 
Prep  Batch: 
Leach  Batch, 
Units: 

480-2 70525 

480-270385 

M/A 

mg/L 

Instrument  ID- 
Lab  File  ID: 

Initial  WeightfVolume. 
Final  might/ Volume: 

LEEMAN2 

H10225TC.PRN 

30  mL 

50  mL 

Analyte 

Spike  Amount 

Result 

%  Rec.  Limit 

Qual 

Mercury 

0,00668 

0.00645 

97  80-120 
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Quality  Control  Results 


Client  U  S.  Army  Construction  Engineering  Resea 


Job  Number:  480-89453-1 


Matrix  Spike/ 

Matrix  Spike  Duplicate  Recovery  Report  -  Batch; 


430-270385 


Method;  7470A 
Preparation:  747QA 
TCLP 


MS  Lab  Sample  I D-  48D-89453-4 


Client  Matrix: 
Dilution: 
Analysis  Date. 
Prep  Date: 
Leach  Dale' 


Solid 

10 

10/52/2015  1711 
10/22/2015  1215 
10/21/2015  0941 


Analysis  Batch: 
Prep  Botclr 
Leach  Batch: 


480-270525 

480-270365 

480-270052 


Instrument  ID: 

Lab  File  ID' 

Initial  Weight/ Volume. 
Final  Weight/ Volume: 


LEEMAN2 
H10225TC  PRN 
30  mL 
50  mL 


MSD  Lab  Sample  ID.  480-89453-4 


Client  Matrix: 
Dilution: 
Analysis  Oats: 
Prep  Datej 
Leach  Date. 


Solid 

10 

10/22/2O15  1714 
10/22/2015  1215 
10/21/2015  0041 


Analysis  Batch: 
Prep  Batch: 
Leach  Batch: 


430-270525 

430-270385 

460-270052 


Instrument  ID. 

Lab  File  ID: 

Initial  Weight/Volume- 
Final  WeightA/olume' 


LEEMAN2 
H10225TC.PRM 
30  mL 
50  mL 


Analyte 

Mercury 


%  Rec. 

MS  MSD 


94 


94 


Limit 
SO  - 120 


Matrix  Spike/ 

Matrix  Spike  Duplicate  Recovery  Report  -  Batch;  480-270385 


RPD 

0 


RPD  Limit 
20 


MSGuai  MSD  Gnal 


Method:  7470A 
Preparation:  7470A 
TCLP 


MS  Lab  Sample  ID. 
Client  Matrix: 
Dilution: 

Analysis  Date: 

Prep  Date: 

Leach  Date: 


480- 89453- 4 

Solid 

1.0 

10/22/2015  1711 
10/22/2015  1215 
10/21/2015  0941 


Units.  mg/L 


MSD  Lab  Sample  ID'  43Q-89453-4 
Client  Matrix- 
Dilution 
Analysis  Date: 

Prep  Date: 

Leach  Date: 


Solid 

1.0 

10/22/2015  1714 
10/22/2015  1215 
10/21/2015  0941 


Sample 

MS  Spike 

MSD  Spike  MS 

MSD 

Analyte 

Resull/Qual 

Amount 

Amount  Resutt/Qual 

Result/Qual 

Mercury 

ND 

0.00658 

0.00668  0.00627 

0,00627 

Serial  Dilution 

-Batch:  430-270385 

Method:  7470A 

Preparation:  7470A 

TCLP 

Lab  Sample  ID.. 

480-89453-4 

Analysis  Batch' 

480-270525 

Instrument  ID. 

LEEMAN2 

Client  Matrix: 

Solid 

Prep  Batch: 

430*270385 

Lab  File  ID- 

H10225TC  PRN 

Dilution: 

5  0 

Leach  Batch: 

480-270052 

Initial  Weight/ Volume. 

30  mL 

Analysis  Date. 

10/22/2015  1710 

Units- 

mg/L 

Final  Weight/ volume- 

50  mL 

Prep  Date. 

10/22/2015  1215 

Leach  Date: 

1Q/21/2G15  0941 

Analyte 

Sample  Result/Gual  Result  %Diff 

Limit  Qu 

Mercury 

ND 

ND 

NC 

10 
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Quality  Control  Results 


Client.  U.S.ArmyConetrJJctionEngineeringResea  Job  Number:  480-89453-1 


Method  Blank  -  Batch:  480-270135  Method;  7471 B 

Preparation:  7471 B 


Lab  Sample  ID. 
Client  Matrix : 
Dilution: 

Analysis  Date. 
Prep  Date 

Leach  Date: 

MB  48O-270135/1 -A 

Solid 

1.0 

10/21/2015  1714 
10/21/2015  1500 

N/A 

Analysis  Batch: 
Prep  Batch: 
Leach  Batch 
Units 

480-270289 

480-2701 35 
N/A 
mg /Kg 

Instrument  ID: 

Lab  File  ID- 
Initial  Weight/ Volume: 
Final  Weight/Volume: 

LEEMAN2 

HI  021 5S1.PRN 
+0. 5937  g 

50  mL 

Analyte 

Result 

Qua!  MDL 

RL 

Mercury 

HD 

0.0082 

0020 

LCS-Certified  Reference  Material  -  Batch:  480-270135 

Method:  7471 B 
Preparation:  7471 B 

Lab  Sample  ID. 
Client  Matrix: 
Dilution. 

Analysis  Date: 
Prep  Date: 

Leach  Date: 

LCSSRM  480-270135/2-/ 
Solid 

ro 

10/21/2015  171 S 
10/21/2015  1500 

N/A 

Analysis  Batch: 
Prep  Batch: 
Leach  Batch: 
Units 

480-270289 
480-2701 35 

N/A 

mg/Kg 

Instrument  ID: 

Lab  File  ID: 

Initial  Weight/Volume. 
Final  Weight/ Volume' 

LEEMAN2 

HI  021 5S1,  PRIM 
+0.0238  g 

50  mL 

Analyte 

Spike  Amount 

Result 

%  Rec.  Limit 

Quel 

Mercury 

S  37 

9  27 

110  7  513 

- 148.1 

Matrix  Spike/ 

Matrix  Spike  Duplicate  Recovery  Report  -  Batch;  480-270135 

Method;  7471 B 
Preparation:  7471 B 

MS  Lab  Sample  1 D.  480-89453- 1 

Analysis  Batch: 

480-270288 

Instrument  ID: 

LEEMAN2 

Client  Matrix: 

Solid 

Prep  Batch 

480-270135 

Lab  File  ID 

H10215S1.PRN 

Dilution: 

1  0 

Leach  Batch: 

N/A 

Initial  Weight/Volume; 

+0  5942  g 

Analysis  Date; 

10/21/2015  1723 

Final  Weight/ Volume. 

50  mL 

Prep  Date 

10/21/2015  1500 

Leach  Date: 

N/A 

MSD  Lab  Sample  ID'  480-89453-1 

Analysis  Batch 

480-270289 

Instrument  ID: 

LEEMAN2 

Client  Matrix. 

Solid 

Prep  Batch: 

480-270135 

Lab  File  ID 

HI  021 5S1.PRN 

Dilution: 

TO 

Leech  Batch. 

N/A 

Initial  Weight/Volume: 

+0.5954  g 

Analysis  Date: 

10/21/2015  1725 

Final  Weight/Volume: 

50  mL 

Prep  Date; 

10/21/2015  1500 

Leach  Date: 

N/A 

%  Rec. 

Analyte 

MS  MSD 

Limit 

RPD  RPD  Limit 

MSQual  MSD  Qua  1 

Mercury 

100  101 

8G  -  1 20 

O'"  20 
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Quality  Control  Results 


Client  US..  Army  Construction  Engineering  Resea 

Job  Number:  480-89453-1 

Matrix  Spike/ 

Matrix  Spike  Duplicate  Recovery  Report  -  Batch: 

480-270135 

Method:  7471B 

Preparation:  7471 B 

MS  Lab  Sample  ID- 

480-39453- 1  Units: 

mg/ Kg 

M  SD  La  b  Sam  pie  ID:  460-89453-1 

Client  Matrix: 

Solid 

Client  Matrix:  Solid 

Dilution: 

1.0 

Dilution  1 .0 

Analysis  Date. 

10/21/2015  1723 

Analysis  Date:  10/21/2015  1725 

Prep  Date 

10/21/2015  1500 

PrepQate:  10/21/2015  1500 

Leach  Date: 

HI  A 

Leach  Date'  N/A 

Sample 

MS  Spike 

MSD  Spike  MS 

MSD 

Analyte 

Result/Qual 

Amount 

Amount  Result/Qual 

1  Resutt/Qual 

Mercury 

ND 

0.370 

0  376  0  378 

0,370 

Serial  Dilution 

■Batch;  480-270135 

Method:  7471 B 

Preparation:  7471 B 

Lab  Sample  ID. 

480-89453-1 

Analysis  Batch 

480-270289 

Instrument  ID. 

LEEMAN2 

Client  Matrix: 

Solid 

Prep  Batch: 

480*2701 36 

Lab  File  ID* 

H10215S1  PRN 

Dilution: 

5  0 

Leach  Batch: 

N/A 

Initial  Weight/ Volume 

+0.5970  Q 

Analysis  Date. 

10/21/2015  1721 

Units: 

mg/Kg 

Final  Weight/Volume' 

50  mL 

Prep  Date: 

10/21/2015  1500 

Leach  Date: 

N/A 

Analyte 

Sample  Result/Gual  Result  %Oiff 

Limit  Dual 

Mercury 

ND 

ND 

NC 

10 
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DATA  REPORTING  QUALIFIERS 


C I  lent  U ,  S .  A  rmy  Co  nstr  got  ion  E  ng  ine  e  ri  ng  R  e  sea 


Job  Number’  480-89453*1 


Lab  Section  Qualifier  Description 

Metals 

B  Compound  was  found  in  the  blank  a  nd  sample 

FI  MS  and/or  MSD  Recovery  is  outside  acceptance  limits. 

J  Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MOL  and  the 

concentration  is  an  approximate  value. 

H  Sample  was  prepped  or  analyzed  beyond  the  specified  holding  time 
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Quality  Control  Results 


Client:  US  Army  Construction  Engineering  Resea  Job  Number  480-83453-1 


QC  Association 

Summary 

Lab  Sample  ID 

Client  Sample  ID 

Report 

Basis  Client  Matrix  Method 

Prep  Batch 

Metals 


Prep  Batch'  180-159790 


LCS  ISO- 159790/2- A 

Lab  Control  Sample 

T 

Solid 

3050 B 

LC5D  160-1 597 90/3- A 

Lab  Control  Sample  Duplicate 

T 

solid 

3GSQB 

MB  ISO-1 5079Q/1  -A 

Method  Blank 

T 

Solid 

3050B 

48Q*S9453*1 

A -01  -02041 5-1  GOO 

T 

Solid 

3D50B 

480*89453-2 

A-01-Q31 915-1 600 

T 

Solid 

3G50B 

480-89453-3 

A-01 -04021 5-1 505 

T 

Solid 

3050B 

480-89453-4 

A -01  -05081.5-1 600 

T 

Solid 

3Q50B 

A  naly sis  Batch:  1 80-1 59963 

LCS  180-1 59790/2- A 

Lab  Control  Sample 

T 

Solid 

6Q20A 

180-159790 

LCSD  160-1 59790/3- A 

Lab  Control  Sample  Duplicate 

T 

Solid 

S020A 

160-159790 

MB  1  BO-1 59790/1 -A 

Method  Blank 

T 

Solid 

6020A 

ISO- 159790 

480-89453-1 

A-01  -020415-1 000 

T 

Solid 

6Q20A 

1 80-159790 

480-89453-2 

A-01 -031 91 5*1 600 

T 

Solid 

GQ2QA 

180*159790 

480-89453-3 

A-01 -040215-1 505 

T 

Solid 

6920  A 

180-159790 

480-89453-4 

A-01 -05081 5-1 600 

T 

Solid 

6020A 

180-159790 

Prep  Batch:  480-270052 

LB2  460-270052/1  -C 

TCLP  SPLPW  Leachate  Blank 

P 

Solid 

1311 

LB2  460-270052/1 -E 

TCLP  SPLPW  Leachate  Blank 

P 

Solid 

1311 

480-89453-1 

A-01 -02041 5*1 600 

P 

Solid 

1311 

480-89453-2 

A-01 -031 01 5*1 000 

P 

Solid 

1311 

480-89453-3 

Ml  -04021 5-1 505 

P 

Solid 

1311 

4B0-S9453-4 

A  -01  -0508 1 5- 1 600 

P 

Solid 

1311 

480-894 53-4MS 

Matrix  Spike 

P 

Solid 

13H 

480-894 53-4MSD 

Matrix  Spike  Duplicate 

P 

Solid 

1311 

Prep  Batch;  480-270135 

LCS5RM  460-2701 35/2- A 

LCS- Certified  Reference  Material 

T 

Solid 

7471 B 

MB  460-270 135/1 -A 

Method  Blank 

T 

Solid 

7471 B 

480-89453-1 

A-01  -020415*1 000 

T 

Solid 

7471 B 

480-89453-1  MS 

Matrix  Spike 

T 

Solid 

7471 B 

480-89453-1 MSD 

Matrix  Spike  Duplicate 

T 

Solid 

7471 B 

480-89453-2 

A-01  -031 91 5-1 600 

T 

Solid 

7471 B 

480-69453-3 

A-01 -04021 5-1 505 

T 

Solid 

7471 B 

480-89453-4 

A-01 -05081 5-1 600 

T 

Solid 

7471 B 
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Quality  Control  Results 


Client:  US  Army  Construction  Engineering  Resea  Job  Number  480-83453-1 


QC  Association 

Summary 

Lab  Sample  ID 

Client  Sample  ID 

Report 

Basis  Client  Matrix  Method 

Prep  Batch 

Metals 


Analysis  Batch: 480-270289 


LCSSRM  4SO-27G135/2-A 

LCS-Certified  Reference  Material 

T 

Solid 

7471 B 

480-270135 

MB  480-27G135/1-A 

Method  Blank 

T 

Solid 

7471B 

480-270135 

480-89453-1 

A -01  -02041 5-1 600 

T 

Solid 

7 47 IB 

430-270135 

480-89453-1  MS 

Matrix  Spike 

T 

Solid 

7471 B 

480-270135 

480-89453-1 M3D 

Main*  Spike  Duplicate 

T 

Solid 

7471 B 

430*270135 

480-39453-2 

A-01 -031915-1600 

T 

Solid 

7471 B 

480-270135 

480-89453-3 

A -01  -04021 5-1 505 

T 

Solid 

7471 B 

480-270135 

480-89453-4 

A -01  -05061 5-1 600 

T 

Solid 

7471 B 

480-270135 

Prep  Batch:  480-270374 

LCS  480- 2703 7 4/3- A 

Lab  Control  Sample 

T 

Water 

3010  A 

MB  480-270374/2- A 

Method  Blank 

T 

Water 

3010  A 

LB2  480-270052/1  -C 

TCLP  SPLPW  Leachate  Blank 

P 

Solid 

3010  A 

480-270052 

480-89453-1 

A  -0 1  -0204 1 5-1 600 

P 

Solid 

3010  A 

480*270052 

4  BO-89453- 2 

A-01 -031 91 5-1 600 

P 

Solid 

3010  A 

480-270052 

480-89453-3 

A -01  -04021 5-1 505 

P 

Solid 

3010  A 

480-270052 

480-89453-4 

A-01 -050815-1600 

P 

Solid 

3010  A 

430-270052 

480-894 53-4 MS 

Matrix  Spike 

P 

Solid 

3010  A 

480-270052 

480-8945 3-4 MSD 

Matrix  Spike  Duplicate 

P 

Solid 

301 0A 

430-270052 

Prep  Batch:  480-270385 

LCS  480- 27 038573-  A 

Lab  Control  Sample 

T 

Water 

7470 A 

MB  480-270385/2- A 

Method  Blank 

T 

Water 

7470 A 

LB2  430-270052/1 -E 

TCLP  SPLPW  Leachate  Blank 

P 

Solid 

7470 A 

430-270052 

430-89453-1 

A-01 432041 5-1600 

P 

Solid 

7 470 A 

480-270052 

480-89453-2 

A-01  -031 91 5-1 600 

P 

Solid 

7470 A 

430-270052 

480-89453-3 

A-G1 -04021 5-1 505 

P 

Solid 

7470 A 

480-270052 

4B0-S9453-4 

A-01 -05081 5-1 600 

P 

Solid 

7470 A 

480-270052 

480-89453-4MS 

Matrix  Spike 

P 

Solid 

7 470 A 

480-270052 

4 80-0945 3-4MSD 

Matrix  Spike  Duplicate 

P 

Solid 

7 470 A 

460-270052 

Analysis  Bate  h  :480-270525 

LB2  480-270052/1  -E 

TCLP  SPLPW  Leachate  Blank 

P 

Solid 

7 470 A 

480-270305 

LCS  480-27 0335/3- A 

L^b  Control  Sample 

T 

Water 

7 470 A 

480-270335 

MB  480-27 038 5/2- A 

Method  Blank 

T 

Water 

7470 A 

430-270385 

480-39453-1 

A-01 -02041 5-1 600 

P 

Solid 

7470A 

480-270385 

480-39453-2 

A-01 -031 91 5-1 600 

P 

Solid 

7470 A 

430-270335 

480-89453-3 

A-01 -0402 15-1 505 

P 

Solid 

7 470 A 

460-270385 

480-89453-4 

A-01 -05081 5-1 600 

P 

Solid 

7 470 A 

400-270365 

480-89453-4 MS 

Matrix  Spike 

P 

Solid 

747QA 

480-270385 

A  80-89453-4  MSD 

Matrix  Spike  Duplicate 

P 

Solid 

7470 A 

460-270385 
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Quality  Control  Results 


Client:  US  Army  Construction  Engineering  Resea  Job  Number  480-89453-1 

QC  Association  Summary 

Report 


Lab  Sample  ID 

Client  Sample  ID 

Basis 

Client  Matrix 

Method 

Prep  Batch 

Metals 

Analysis  Bate  h : 480-270880 

LB2  480-270052/1 -C  TCLP  SPLPW  Leachate  Blank 

P 

Solid 

601 0C 

480-270374 

LC5  480-27D374/3-A 

Lab  ControJ  Sample 

T 

Water 

601 0C 

480-270374 

MB  480-270374/2- A 

Method  Blank 

T 

Water 

601 0C 

480-270374 

480*80453*1 

A  -0 1  -0204 15*1  GOO 

P 

Solid 

601 0C 

480-270374 

480-89453*2 

Ad  *03191 5-1 600 

P 

Solid 

601 0C 

430*270374 

480-39453-3 

A-01 -04021 5-1 505 

P 

Solid 

601 0C 

480-270374 

480-89453-4 

A -01  -050815-1600 

P 

Solid 

601 0C 

460-270374 

480-894 53-4 MS 

Matrix  Spike 

P 

Solid 

601 0C 

460-270374 

480-894 53-4  MSD 

Matrix  Spike  Duplicate 

P 

Solid 

601 0C 

480-270374 

Analysis  Batch  :480-27 T  006 

480-89453- 1  A  -0 1  -0204 1 5- 1 600 

P 

Solid 

601 0C 

400-270374 

4 80-89 453-2 

Ad -031 91 5*1 600 

P 

Solid 

601 0C 

460-270374 

480*89453-3 

A -01  -04021 5-1 505 

P 

Solid 

601 GC 

480*270374 

480-89453-4 

A-01  -05081 5-1 600 

P 

Solid 

601 0C 

480-270374 

430-894 53-4 MS 

Matrix  Spike 

P 

Solid 

601  DC 

400-270374 

A 80-894 53-4 MSD 

Matrix  Spike  Duplicate 

P 

Solid 

601 OC 

480-270374 

Report  Bails 

P  =  TCLP 

T  =  Total 

General  Chemistry 

Analysis  Batch:  180-1 58347 

480-89453-1  A-01  -02041 5-1 600 

7 

Solid 

2540G 

480-89453*2  A-01 -031 91 5*1600 

T 

Solid 

2540G 

480-89453-3  A-01  -04021 5-1505 

T 

Solid 

2540G 

400-89453-4  A-01  -05081 5*1 600 

T 

Solid 

2540G 

Report  Basil 
T  -  Total 
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Quality  Control  Results 


C I  tent :  U .  S .  Army  Co  nstructi  on  E  ngi  nee  n  ng  Resea  Job  N  umber :  480-S  94  53  - 1 

Laboratory  Chronicle 


Lab  10:  480-89453-4  Client  ID:  A-01  -020415-1 600 


Sample  Date/Time 

02/04/2015  10:00  Received  Date/Time 

10/20/2015  09:20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run  Batch 

Prep  Batch  Analyzed  Oil 

Lab  Analyst 

R3Q10A 

400-8945 3*  A-1  -E 

480-270080 

460-270374 

10/22/2015  11:30 

1 

TAL  BUF 

KJ1 

A  601 OG 

480-89453- A  - 1  -  E 

480*270030 

480*270374 

1G/23/2Q15  20:20 

1 

TAL  BUF 

AMH 

P3G10A 

480-8945 3- A- 1  -E  h5 

480-271006 

480-270374 

10/22/2015  11:30 

5 

TAL  BUF 

KJ1 

A  601 0C 

430-S9453-A-1  -E  *5 

480-271006 

430-270374 

10/24/2015  10:53 

5 

TAL  BUF 

AMD 

P  3050B 

480-39453-A-1-H  *5 

180-159963 

180-159790 

11/09/2015  1244 

5 

TAL  PIT 

BMH 

A  6020A 

4 80-39453- A- 1  -H  "5 

180-159963 

130-159790 

11709/2015  20:01 

5 

TAL  PIT 

WTR 

P: 7470 A 

480-89453- A- 1  -F 

480-270525 

480-270385 

10/22/2015  12:15 

1 

TAL  BUF 

TAB 

A' 7470 A 

480-39453- A- 1  -F 

430-270525 

430-270335 

10/22/2015  17:02 

1 

TAL  BUF 

tas 

P-7471  B 

480-39453-A-1-B 

480-270289 

480-270135 

10/21/2015  15:00 

1 

TAL  BUF 

TAB 

A:7471B 

480-39453-A-1 -B 

480-270269 

430-270135 

10/21/2015  17:20 

1 

TAL  BUF 

TAS 

A2S4QG 

480-39453- A- 1 

130-153347 

10/27/2015  08:35 

1 

TAL  PIT 

CLL 

Lab  *D: 

480-89453-1  MS 

Client  ID:  A -01-020415-1  BOO 

Sample  Date/Time:  02/04/2015  16:00  Received  Date/Time. 

10/20/2015  09  20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analysed 

Oil 

Lab 

Analyst 

P7471B 

4 80-39453-  A-1  -CMS 

480-270239 

430-270135 

10/21/2015  15:00 

"'f 

TAL  BUF 

TAS 

A: 7471 B 

480-89453- A- 1  -CMS 

480-270289 

430-270135 

10/21/2015  17:23 

1 

TAL  BUF 

TAS 

Lab  ID: 

430-89453-1  MSD 

Client  iD:  A-81-02O415-1G00 

Sample 

Date/Time.  02/04/2015  16:00  Received  Date/Time 

10/20/2015  09-20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P-7471  B 

480-894 5 3- A-1  -D 
MSD 

480-270289 

480-270135 

10/21/2015  15:00 

1 

TAL  BUF 

TAB 

A:  7471 B 

480-89453- A-1  -D 
MSD 

480-270269 

480-270135 

10/21/2015  17:25 

1 

TAL  BUF 

TAS 

Lab  ID: 

400-89453-1  SD 

Client  ID  A-01  -02041 5-1  GOD 

Sample 

Date/Time  02/04/2015  16:00  Received  Date/Time 

10/20/2015  09'20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P  747TB 

480-89453-A-1  -B  SD 
A5 

480-3945 3- A-1  -B  SD 
AS 

480-270289 

480-270135 

10/21/2015  15:00 

5 

TAL  BUF 

TAS 

A  7471B 

480-270239 

480-270135 

10/21/2015  17:21 

5 

TAL  BUF 

TAS 
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Quality  Control  Results 


C I  ient :  U .  S .  Army  Co  nstftictl  on  E  ngi  nee  n  ng  Resea  Job  N  umber :  48  0-8  94  53- 1 

Laboratory  Chronicle 


La b  ID :  480-88453-2  Client  ID:  A-0 1  -03 1 9 1 5- 1  GOO 


Sample  Date/Time 

G3/19/2Q15  18:00  Received  Date/Time 

10/20/2015  09:20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run  Batch 

Prep  Batch  Analyzed  Dll 

Lab  Analyst 

P3D10A 

480-894 5 3- A-2-C 

480-270380 

480-270374 

1 0/22/201 5  11:30 

1 

TAL  BUF 

KJ1 

A  601 0G 

480*39453- A-2-C 

480*270830 

480*270374 

1G/23/2015  20:23 

1 

TALBUF 

AMH 

P3G10A 

480-89453-A-2-C  A5 

480-271006 

480-270374 

10/22/2015  11:30 

5 

TAL  BUF 

KJ1 

A  601 0C 

430-39453- A- 2*C  A5 

430-271006 

480-270374 

10/24/2015  11:06 

5 

TAL  BUF 

AMH 

P3050B 

4B0-89453*A*2*F  ft5 

180-159963 

180-159790 

11/09/2015  12:44 

5 

TAL  PIT 

BMH 

A  6020A 

480-39453- A-2-F  "5 

180-159963 

130-159790 

11/09/2015  20:06 

5 

TAL  PIT 

WTR 

P  7470 A 

480-89453- A -2- D 

480-270525 

480-270385 

10/22/2015  12:15 

1 

TAL  BUF 

TAB 

A' 7470 A 

480*89453- A-2*  D 

4 80-270525 

480-270335 

10/22/2015  17:04 

1 

TAL  BUF 

tas 

P'7471  B 

48D-39453-A-2-B 

480-270289 

480-270135 

10/21/2015  15:00 

1 

TAL  BUF 

TAB 

A.' 7471 B 

430-89453- A-2  -  B 

480-270239 

480-270135 

10/21/2015  17:26 

1 

TAL  BUF 

TAS 

A2540G 

430-39453- A -2 

180-153347 

10/27/2015  08:35 

1 

TAL  PIT 

CLL 

Lab  ID: 

480*89453-3 

Client  ID:  A*01*040215-15D5 

Sample  Date/Time:  04/02/2015  15:05  Received  Date/Time. 

10/20/2015  09:20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run  Batch 

Prep  Batch 

Analyzed 

Oil 

Lab 

Analyst 

P:  30  IGA 

480-39453-A-3-C 

480-270680 

480-270374 

10/22/2015  11  30 

l" 

TAL  BUF 

KJf 

A.  601 0C 

4S0-S9453-A-3-C 

480-270880 

480-270374 

10/23/2015  20:27 

1 

TAL  BUF 

AMH 

P-301 0A 

480-39453- A  -3-C  *5 

480-271006 

480-270374 

10/22/2015  11:30 

5 

TAL  BUF 

KJ1 

A6010C 

480-39453-A-3-C  A5 

480-271006 

480-270374 

10/24/2015  1109 

5 

TAL  BUF 

AMH 

P:3050B 

480-39453- A-3-F  *5 

180-159963 

180-159790 

11/09/2015  1244 

5 

TAL  PIT 

BMH 

A '6020 A 

480  S9453-A-3  F  *5 

180-159963 

180-159790 

11/09/2015  20:11 

5 

TAL  PIT 

WTR 

P  7470 A 

480*59453- A-3*  D 

480-27052 5 

480-270385 

1G/22/2015  12:15 

t  " 

TAL  BUF 

TAS 

A:7470A 

4S0-S9453-A-3-D 

480-270525 

480-270385 

10/22/2015  17:05 

1 

TAL  BUF 

TAS 

P7471B 

480-894 53- A-3-B 

480-270289 

480-270135 

10/21/2015  15:00 

1 

TALBUF 

TAB 

A7471B 

480*39453- A*3-  B 

480-270269 

460-270135 

10/21/2015  17:29 

1 

TAL  BUF 

TAS 

A'2540G 

48Q*89453*A*3 

180-158347 

10/27/2015  06:35 

1 

TAL  PIT 

CLL 
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Quality  Control  Results 


G I  tent :  U .  S .  Army  Co  nstructi  on  E  ngi  nee  n  ng  Resea  Job  N  umber :  480-S  94  53  - 1 

Laboratory  Chronicle 

LabtD:  480-88453^  Client  ID:  A-01-Q50S15-16QQ 


Sample  Date/Time  Q5/Q8/2Q15  10:00  Received  Date/Time  10/20/2015  09.20 


Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Oil 

Lab 

Analyst 

R 301 DA 

480-  894  5  3-  A-4-C 

439-270880 

480-270374 

10/22/2015  11:30 

1 

TAL  BUF 

KJ1 

A'SOIOC 

4BQ  *59453* A*4*C 

480*270880 

480*270374 

10/23/2015  20:40 

1 

TAL  BUF 

AMH 

P3010A 

480-8945 3- A*4-C  A5 

430-271 OOS 

430-270374 

10/22/2015  11:30 

5 

TAL  BUF 

KJ1 

A.  601 0C 

430-89453- A*4  -C  *5 

430-271006 

430-270374 

1CV24/2015  11:13 

5 

TAL  BUF 

AMD 

P  3050B 

480*39453* A^-J  *5 

130-159963 

180-159790 

11/09/2015  12:44 

5 

TAL  PIT 

BMH 

A  6020A 

480-89453- A-4 -J  *5 

130-159963 

180-159790 

11/09/2015  20:16 

5 

TAL  PIT 

WTR 

P: 7470 A 

430-39453- A- 4- F 

480-270525 

480-270385 

10/22/2015  12:15 

1 

TAL  BUF 

TAB 

A' 7470 A 

430*89453- A-4-F 

430-270525 

430-270385 

10/22/2015  17:03 

1 

TAL  BUF 

tas 

P-7471  B 

480-89453- A- 4*  B 

480-270289 

480-270135 

10/21/2015  15:00 

1 

TAL  BUF 

TAB 

A:7471B 

430-89453- A-  4  -  B 

430-270239 

430-2701 35 

10/21/2015  17:30 

1 

TAL  BUF 

TAS 

A2540G 

4 30-89453-  A-4 

130-158347 

10/27/2015  08:35 

1 

TAL  PIT 

CLL 

Lab  *0: 

400-89453-4  MS 

Client  ID:  A-01^050815-1600 

Sample  Date/Time:  05/08/2015  18.00  Received  Date/Time. 

10/20/2015  09:20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

□il 

Lab 

Analyst 

P-301  OA 

4 30-39453- A- 4 - D  MS 

430-270880 

430-270374 

10/22/2015  11-30 

1 

TAL  BUF 

KJ1 

A  601 0C 

430-89453- A-4  *  D  MS 

430-270880 

430-270374 

10/23/2015  20:50 

1 

TAL  BUF 

AMH 

P-301  OA 

4B0-S9453-A-4-D  MS 
*5 

430*89453- A* 4- D  MS 
"5 

430-271006 

430-270374 

10/2272015  11:30 

5 

TAL  BUF 

KJ1 

A1 601 OC 

480-271006 

480-270374 

10/24/2015  11:23 

5 

TAL  BUF 

AMH 

P: 7470 A 

430-36453- A-4-G  MS 

430-270525 

430-270305 

10/22/2015  12:15 

1 

TAL  BUF 

TAS 

A7470A 

4S0-39453-A-4-G  MS 

430-270525 

430-270335 

1 0/22/201 5  17:11 

1 

TAL  BUF 

TAS 

Lab  ID: 

480-894534  MSD 

Client  ID:  A-01-Q5G815-1600 

Sample  Date/Time  05/08/2015  16:00  Received  Date/Time 

10/20/2015  09:20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P.3010A 

4 80-894 53- A-4 -E 
MSD 

480-270880 

480^270374 

10/22/2015  11:30 

1 

TAL  BUF 

KJ1 

A  601  OC 

480-89453.  A- 4- E 
MSD 

430-270680 

430-270374 

10/23/2015  20:53 

1 

TAL  BUF 

AMH 

P  301 OA 

430-89453- A- 4- E 
MSD  *5 

480*271006 

480*270374 

10/22/2015  11:30 

5 

TAL  BUF 

KJ1 

A  601 OC 

480-89453- A-4  -  E 
MSD  *5, 

480-271006 

480-270374 

10/24/2015  11:26 

5 

TAL  BUF 

AMH 

R 7470 A 

430-89453- A-  4  -  H 
MSD 

480-270525 

430-270385 

10/22/2015  1215 

1 

TAL  BUF 

TAS 

A  747GA 

430*89453- A-4  -  H 
MSD 

480-270525 

480-270385 

10/22/2015  17-14 

1 

TAL  BUF 

TAB 
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Quality  Control  Results 


C I  tent :  U .  S .  Army  Co  nstructi  on  E  ngi  nee  ri  ng  Resea  Job  N  umber :  480-S  94  53  - 1 

Laboratory  Chronicle 


Lab  *0: 

480-88453-4  SD 

Client  ID:  A-01-05G815-160G 

Sample  Date/Time 

Q5/Q8/2015  10:00  Received  Date/Time 

10/20/2015  09:20 

Method 

Bottle  ID 

Analysis 
Run  Batch 

Prep  Batch 

Date  Prepared  / 
Analyzed  Oil 

Lab  Analyst 

R  30  IQ  A 

480-89 453- A -4 -C  SD 
*5 

460-89 45 3- A-4-C  3D 

480-89453- A  -4-C 

400-270880 

480-270374 

10/22/2015 

11:30 

a 

TAL  BUF 

KJ1 

A  601 QC 

480-270080 

480-270374 

10/23/2015 

20:43 

5 

TAL  BUF 

AMH 

P-301  OA 

480-270330 

460-270374 

10/22/2015 

11  30 

1 

TAL  BUF 

KJ1 

PDS 

A  601 0C 

480-89 453*  A*4-C 

PDS 

480-270880 

480-270374 

10/23/2015 

20  47 

1 

TAL  BUF 

AMH 

P, 30  IGA 

480-894 53- A-4-C  SD 
*25 

48Q-39453-A-4-C  SD 
*25 

480-89453- A-4-C 

480-271006 

480-270374 

10/22/2015 

11.30 

25 

TAL  BUF 

KJ1 

A '601 GC 

460-271 006 

460-270374 

1024/201 5 

11:16 

25 

TAL  BUF 

AMH 

P  301 0A 

480-271006 

480-270374 

10/22/2015 

11:30 

5 

TAL  BUF 

KJ1 

PDS  *5 

A  601 OC 

4B0-89453-A-4-C 

PDS  "5 

480-271006 

480-270374 

10/24/2015 

11:19 

5 

TAL  BUF 

AMH 

P: 74 70 A 

480-89453- A-4-F  SD 
A5 

480-89453- A  -  4  -  F  SD 
A5 

480-270525 

480-270385 

1022/2015 

12:15 

5 

TAL  BUF 

TAS 

A  7470A 

480-270525 

430-270335 

1022/2015 

17:10 

5 

TAL  BUF 

TAB 

Lab *D: 

MB 

Client  ID:  N/A 

Sample  Date/Time:  N/A 

Received  Date/Time 

N/A 

Analysis 

Date  Prepared  / 

Method 

Settle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P-301  OA 

MB  480- 270374/2- A 

480-270330 

480-270374 

1022/2015 

11:30 

1 

TAL  BUF 

KJ1 

A.  60  IOC 

MB  4 80-270374/2- A 

480-270380 

480-270374 

1023/2015 

20:14 

1 

TAL  BUF 

AMH 

P.3050B 

MB  180-159790/1-A 

180-159963 

180-159790 

11/09/2015 

12:44 

1 

TAL  PIT 

BMH 

A: 6020 A 

MB  130-1 59790/1 -A 

180-159933 

130-159790 

11/09/2015 

13:46 

1 

TAL  PIT 

WTR 

R 7470 A 

MB  430-270385/2- A 

480-270525 

480-270335 

1022/2015 

12:15 

1 

TAL  BUF 

TAS 

A  74 70 A 

MB  430- 270385/2- A 

480-270525 

430-270385 

1022/2015 

16:56 

1 

TAL  BUF 

TAS 

P.747  IB 

MB  480-2701 35/1 -A 

480-270289 

480-270135 

1021/2015 

15:00 

1 

TAL  BUF 

TAS 

A.  7471 B 

MB  430- 2701 35/1 -A 

480-270239 

480*270135 

10/21/2015 

1714 

1 

TAL  BUF 

TAS 

Lab  ID: 

LB2 

Client  ID:  N/A 

Sample  Date/Time:  N/A 

Received  Date/Time. 

N/A 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

R 3010 A 

LB2  480-270052/1 -C 

480-270880 

480-270374 

1022/2015 

11:30 

1 

TAL  BUF 

KJ1 

A  60 IOC 

LB2  400-270052/1 -C 

4  S0-270S3Q 

400-270374 

1023/2015 

20:10 

1 

TAL  BUF 

AMH 

P: 7470 A 

LB2  480-270052/1 -E 

480-270525 

430-270365 

1022/2015 

1215 

1 

TAL  BUF 

T  AS 

A  74 70 A 

LB 2  480-270052/1  -E 

480-270525 

480-270385 

10/22/2015 

16  53 

1 

TAL  BUF 

TAS 
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Quality  Control  Results 


C I  ien t :  U .  S .  Army  Co  nstructi  on  E  ngi  nee  n  ng  Resea  Job  N  umber :  48  Q-B  94  53-1 

Laboratory  Chronicle 

Lab  ID:  LCS  Client  ID:  N/A 


Sample  Date/Time  N/A  Received  Date/Time  N/A 


Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Oil 

Lab 

Analyst 

R 3010 A 

LCS  480- 27 0374/3-  A 

480-270580 

450-270374 

10/22/2015  11:30 

1 

TAL  BUF 

KOI 

A '601 0C 

LCS  4BQ  -27 037 4/3-A 

480-270550 

480-270374 

10/23/2015  20:17 

1 

TAL  BUF 

AMH 

R3050B 

LCS  180-1 59790/2- A 

180-159963 

180-159790 

1 1/09/2015  12:44 

1 

TAL  PIT 

BMH 

A  S020 A 

LCS  180- 1597 00/2- A 

180-159963 

180-159790 

11/09/2015  16:51 

1 

TAL  PIT 

WTR 

P-7  4  70 A 

LCS  480-77 0385/3-  A 

480-270525 

480-270 385 

10/22/2015  12:15 

1 

TAL  BUF 

TAS 

A '7470 A 

LCS  4S0-2703SS/3*A 

480-270525 

480-270355 

10/22/2015  16:57 

1 

TAL  BUF 

TAS 

Lab  ID: 

LCSD 

Client  ID:  N/A 

Sample  Date/Time:  N/A 

Received  Date/Time 

N/A 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Pnep  Batch 

Analyzed 

Oil 

Lab 

Analyst 

P: 30508 

LCSD 

ISO- 1597  90/3- A 

ISO- 159963 

ISO- 159 790 

11/09/2015  1244 

1 

TAL  PIT 

BMH 

A. 6020 A 

LCSD 

1SQ-15979D/3-A 

ISO-159963 

ISO-159790 

11/09/2015  13:56 

1 

TAL  PIT 

WTR 

Lab  ID: 

LCSSRM 

Client  ID:  N/A 

Sample  Date/Time:  N/A 

Received  Oate/Time 

N/A 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Oil 

Lab 

Analyst 

P: 747 18 

LCSSRM 

4S0-27O1 35/2- A 

4 80- 2 70269 

480-2 70 135 

10/21/2015  15:00 

i 

TAL  BUF 

TAS 

A'7471B 

IC5SRM 

480-2701 35/2- A 

480-270259 

450-270135 

10/21/2015  17' 18 

i 

TAL  BUF 

TAS 

Lab  References: 

TAL  BUF  =  TesLAmenca  Buffalo 
TAL  PIT  =  TestAmerica  Pittsburgh 
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Name  ;•  TeatAmerica  Buffalo  Jot*  4SD-E9453 
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Name  ;■  TestAiri^rica  Buffalo  Jcp  NoT;  4SO-E>94^5 


284 


_CjrV_^_i?rK_rr00rq  Ol/Og/U" 


REAGENT  ”PACEA5 II, 7  TY  S 7MMAR7 


o 


'§ 

el 


6 

a 

to 
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*■  T^a-tftmferica  Pittsburgh  Jcp  No*:  4 SO- 0  94^1 
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MTAPirricpMS  00022  I  r>5/o  ■  n*  f  inobgan: 


Certification  Summary 

Client:  U.S  Army  Construction  Engineering  Resea  Test  America  Job  ID:  480-89453-1 

Praject/Site:  Cerl  Gasifier  -  Research  Project 


Laboratory 

Authority 

Program 

EPA  Region 

Certification  ID 

TestAmerica  Buffalo 

California 

State  Program 

B 

1169CA 

TestAmerica  Buffalo 

Connecticut 

State  Program 

1 

PH -0563 

To  st America  Buffalo 

Florida 

MELAP 

4 

EB7672 

TestAmerica  Buffalo 

Georgia 

State  Program 

4 

956 

TestAmerics  Buffalo 

Georgia 

State  Program 

4 

N/A 

TestAmerica  Buffalo 

Illinois 

MELAP 

5 

200003 

TestAmerica  Buffalo 

Iowa 

■Sate  Program 

7 

374 

TestAmerica  Buffalo 

Kansas 

MELAP 

7 

E-10167 

TestAmerica  Buffalo 

Kentucky  fDW) 

State  Program 

4 

90020 

TestAmerica  Buffalo 

Kentucky  ( UST} 

State  Program 

4 

30 

TestAmerica  Buffalo 

Kentucky  (WW) 

State  Program 

4 

90029 

TestAmerica  Buffalo 

Loufsiang 

MELAP 

e 

02031 

TestAmerica  Buffalo 

Maine 

a  ate  Program 

1 

NY00044 

TestAmerica  Buffalo 

Maryland 

State  Program 

3 

294 

TestAmerica  Buffalo 

Massachusetts 

State  Program 

1 

M-NY044 

TestAmerica  Buffalo 

Michigan 

State  Program 

5 

9937 

TestAmerica  Buffalo 

Minnesota 

MELAP 

5 

036-999-337 

TestAmerica  Buffalo 

Mew  Hampshire 

MELAP  Primary  AB 

1 

2973 

TestAmerica  Buffalo 

Mew  Hampshire 

MELAP  Secondary  AS 

t 

2337 

TestAmerica  Buffalo 

Mew  Jersey 

MELAP 

2 

NY455 

TestAmerica  Buffalo 

Mew  York 

MELAP 

2 

1GG26 

TestAmerica  Buffalo 

Morth  Dakota 

State  Program 

6 

R-176 

TestAmerica  Buffalo 

Oklahoma 

State  Program 

6 

9421 

TestAmerica  Buffalo 

Oregon 

MELAP 

10 

NY200C03 

TestAmerica  Buffalo 

Pennsylvania 

MELAP 

3 

68-00281 

TestAmerica  Buffalo 

Rhode  Island 

State  Program 

1 

LAG00328 

TestAmerica  Buffalo 

Tennessee 

State  Program 

4 

TMG2970 

TestAmerica  Buffalo 

Texas 

MELAP 

6 

T1 047044 12- 15-6 

TestAmerica  Buffalo 

USDA 

Federal 

P3  30- 11 -00  336 

TestAmerica  Buffalo 

Virginia 

MELAP 

3 

460165 

TestAmerica  Buffalo 

Washington 

State  Program 

10 

C764 

TestAmerica  Buffalo 

West  Virginia  DEP 

State  Program 

3 

252 

TestAmerica  Buffalo 

Wisconsin 

State  Program 

5 

3Sfl310390 

TestAmerica  Pittsburgh 

Arkansas  DEG 

State  Program 

G 

88-0G90 

TestAmerica  Pittsburgh 

California 

State  Program 

B 

2m 

TestAmerica  Pittsburgh 

Connecticut 

State  Program 

1 

PH -0666 

TestAmerica  Pittsburgh 

Florida 

MELAP 

4 

E871GG8 

TestAmerica  Pittsburgh 

Illinois 

MELAP 

5 

200005 

TestAmerica  Pittsburgh 

Kansas 

MELAP 

7 

E- 10350 

TestAmerica  Pittsburgh 

Louisiana 

MELAP 

6 

04041 

TestAmerica  Pittsburgh 

Mew  Hampshire 

MELAP 

1 

2030 

TestAmerica  Pittsburgh 

Mew  Jersey 

MELAP 

2 

PAG  05 

TestAmerica  Pittsburgh 

Mew  York 

MELAP 

2 

11162 

TestAmerica  Pittsburgh 

Morth  Carolina  i.WW/SWj 

State  Program 

4 

434 

TestAmerica  Pittsburgh 

Pennsylvania 

MELAP 

3 

02-00416 

TestAmerica  Pittsburgh 

South  Carotin  a 

State  Program 

4 

69014 

TestAmerica  Pittsburgh 

Texas 

MELAP 

6 

T1 04704526^15-2 

TestAmerica  Pittsburgh 

US  Fish  &  Wildlife 

Federal 

LE94312A*1 

TestAmerica  Pittsburgh 

USDA 

Federal 

R3  30- 10-00 139 

TestAmerica  Pittsburgh 

USDA 

Federal 

P-  Soil-01 

TestAmenca  Pittsburgh 

Utah 

MELAP 

8 

PA0014S2015-4 

TestAmerica  Pittsburgh 

Virginia 

MELAP 

3 

460189 

TestAmerica  Pittsburgh 

West  Virginia  DEP 

State  Program 

3 

142 

TestAmerica  Pittsburgh 

Wisconsin 

State  Program 

5 

998027600 
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Certification  Summary 

Client'  U.S  Army  Const  ruction  Engineering  Resea  Test  America  Job  ID:  480-89453-1 

Project/Site:  Gerl  Gasifier  -  Research  Project 


Laboratory 

Authority 

Program 

EPA  Region 

Certification  10 

Ac  Graduation  may  not  be  offered  or  required  for  all  methods  and  analytes  reported  in  this  package  Please  contact  your  project  manager  for  Lhe  laboratory's 
current  list  of  certified  methods  and  analytes. 
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COVER  PASS 
METALS 


Lab'  HainE-i  Teat-Aineric^  Buff -a  In  Job  Number  i  4BQ-8  9453H. 

SDQ  >fo.  : 

t’r  o  j a '7- 1 :  Ce  r  r  i  f  i  e  t  -  r ^  P  r  q  i  ec ' 


1 J 1  i <i'ii t,  S anip  1  e  ID 
A~Q1“02Q 4 15^1600 
A-Gl-tijlSlb-ISUO 
A-0 1  -  0  4  G  li  1  j  - 1  5  0  “r- 
A-0 1-05 00 15- 1600 


Lab  Sample  iD 
480-69453-1 
T  3  0- 1:  b  2-^ 
430-89453-3 
480- &  9433- 4 


DcrtJOnei-if.ss  s 
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COVER  P.HI3F, 
METALS 


Lab  HainE-i  Teat.  Awe r  i  c.b  Pi  ttabu  rgh  Job  NUctoet :  4 BO-8  9453-1 

SDQ  >fo.  : 

fro  j a '7- 1 :  c  r  i  f  i  @  t  -  c t?fo  P  r  c.j  i  ei? ' 


1 J 1  i  <i'ii t,  S amp  1  e  ID 

A-Q1H02Q 4 15-1&QQ 
A-Gl-tijlSlb-ISUO 
A-0l-040£  lb-1505 
A-0 1-05 00 15- 1600 


Lob  Sample  iD 
480-69453-1 
T  3  0- 1:  b  2-^ 
430-8  545-3-3 
490-89453—4 


DcrtJOnei-if.ss  i 
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lA-itt 

TNORGAJ'nC  ANALYSTS  DATA  SHE  El1 
METALS 


Client  SaKible  in:  A- 
Lais  Nam-ai  T^stAme-tL 
SDG  ID. | 


Matrix:  Solid 


r  Id  r*q  £  As  1 5  :  t'K’f 
■fc  Ef?lidBi 


CAS  NO. 

Analyte 

Besiil  t 

IL 

MDL 

Units 

G 

V 

DIL 

Method. 

74J9-97-C 

H*  rcii  ry 

HD 

Q ,  02  2 

Q - Q0U  L 

cng/Kg 

1 _ 

H 

1 _ L 

74713 

01  02041b  ■  lt.no 


ca  Buffalo- 


Date  Sampled:  02/04 /S.OlS  16:00 
Data  fceefc\V*dfl  lO.ddj/2015  09  s  30 


Lab  sample  id:  4ft'g-aS4S5-L 
lob  No.: 


FORM  IA-IH 
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la-  m 

INORGANIC  ANALYSTS  DATA  SHflET 
METALS  -  TCLP 


Client  Sample  ID:  A ’01  020-415  1500 


Lab  Ha(n«:  T^KtAmeiiica  %uf  falc¬ 


on  id. : 


Matrix:  Solid 


o M: t tig  WIT 


Lab  sample  ID:  ^a-o-S ?4S3 - L 
lob  Ho- :  4ifr4HQ£3^1 


Date  Sampled:  02/04/2015  IS: 00 


Data  ftecftiyedt  lO/' 0/2:015  09:20 


CTAS  Mo , 

Analyte 

RepiU  t 

tU* 

MCL 

Units 

C 

0 

OIL 

Method 

744  0-3-S  2 

Arsfenii' 

MD 

C  .015 

a . 0055 

ag/L 

ii 

1 

50  IOC 

7^  J  0-39-3 

fiati  Uic 

2t2 

1-0 

o.io 

mg/L 

H 

I 

eoioc 

7440-43-9 

Car-lnmim 

M 

a. 0020 

0.00050 

rag/L 

tt 

1 

SOiOC 

KE&EKBj^l 

Chromium 

tOIrT 

0.010 

rag/L 

I! 

1 

n^Toc 

imssissm 

mg/L 

J 

H 

1 

““Ttfiac 

7182-49-2 

Selenium 

MB 

0.13 

0,044 

mg/L 

B 

5 

50  IOC 

7440-22-4 

Si Ivet 

T?D 

0.00AD 

0.0017 

mg/L 

i  ; 

5010C 

7433-97-15 

Mercury 

t>D 

0,00020 

0,00012 

mg  /  U 

i 

7470A 

FORM  lArlFl 
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lA-itt 

I  NO  R  GAD  7  C  ANALYSTS  DATA  SHEET 
METALS 


Client  Sarnie  in:  A- 
Lais  Nam-a:  T*H£Am*tl 
SDG  ID. | 


Matrix:  Solid 


ft^j..-.  |-  Id  r*g  p.  A*isz  0*Y 

*  Enlidsi  dfl.O 


CAS  No  b 

Analyte 

Itesiil  t 

RL 

MIL 

Units 

C 

V 

IIL 

Method. 

7439-97-t 

wsremry 

o.o:*i 

Q-Q0B3 

mg/ Kg 

1 _ 

H 

1 _ L 

7471B 

□l  i:oi9i^’it.c»n 


ca  B-ufffala 


Dat*  Sampled:  03/19/2015  16:00 


Rata  FftceWtfd:  10/10/2015  09:10 


0ab  Sample  ID:  4^011433  i 
Jvb  No. : 


FORM  IA-IH 
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la-  in 

TNORGAJ tfTC  AftALYSTS  DATA  SHEETT 
METALS  -  TCLP 


Client  Sample  ID:  ft  +  Ol  03191$  1600 


lab  Wattle ;  T*H£Amejitea  B-uffalo 


SBG  id. : 


Matrix:  Solid 


O M:  t  aq  ft  Asi  ■?  :  WIT 


bdb  Sample  ID:  ■4U0'-B9-4cj3  -d 
lob  Ko. : 


Date  Sampled:  03/ 19/2 015  IS: 00 
Data  Received:  10/30/ 201 3  MsSO 


CAS  Wo , 

Analyte 

Resit  1 t 

Kir 

MOL 

Units 

C 

a 

Dll 

Hettod 

7d ^1  0-3-3  2 

Arsfen-ii1 

W  t< 

0  .015 

0 . 0OE6 

Lug/  L 

ii 

1 

60  IOC 

744  0-39-3 

fiati  Uic 

lTt 

1.0 

0.10 

mg/t 

H 

I 

6010C 

7440-43-9 

Cadmium 

JJ& 

0.0020 

o.oooso 

mg/L 

H 

I 

saioc 

1440-47-3 

rag/L 

n 

1 

n^Toc 

mg/ A 

H 

1 

““Ttfiac 

7182-49-2 

Selenium 

IIP 

0.044 

mg/ A 

H 

3 

60 10C 

7440-22-4 

Si Ivet 

MD 

mg/L 

i  ; 

6010C 

7439-97-6 

Mercury 

KB 

mg  /  L 

i 

7470A 

FORM  IA-1W 
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la-  m 

TNORGAJ tfTC  P&AViSTS  DATA  SHEEt 
METALS  -  TCLP 


Client  Sample  ID:  A’Ol ■  04021^ ■ laOb 


Lab  Nam-s:  T*fitftne^tca  Buffalo 


SOn  id. : 


Matrix:  Solid 


o  M:  t  ng  fc  as  i  5 1  WIT 


Lab  Sample  ID;  4&0-S 9453-3 


lob  No. :  -a 9*53-1 


Date  Sampled:  U4/G2/201S  IS: OS 
Data  Received;  10/10/2015  t!9;4ff 


CAS  No , 

Analyte 

ftesul fc 

Kir- 

KBt 

Units 

C 

Q 

OIL 

Wetted 

7-1^1  0-3-3  2 

Arseni'-' 

ND 

0  .015 

0 . 0055 

mg/L 

n 

1 

50 10C 

7*4  0-33-3 

fiati  Uic 

37?“ 

1.0 

0.10 

mg/t 

H 

I 

eoioc 

7440-43-9 

CarJnmim 

J© 

0.0020 

cl  00  os  o 

rag/L 

H 

I 

soioc 

1*40-47-3 

rag/L 

J 

H 

1 

n^Toc 

^ jil 

mg/L 

J 

H 

1 

““TtflOC 

7762-40-2 

Selenium 

W'D 

°*xs 

0.044 

mg/L 

H 

5 

60 10C 

7440-22-4 

Si lv*t 

7?D 

mg/ L 

i  ; 

6010C 

7433-97-15 

Mercury 

t>D 

mg/L 

i 

7470A 

FORM  lArlFl 
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lA-itt 

TNORGAJ'ltC  ANALYSTS  HAT  A  SHE  El1 
METALS 


Client  Samble  ID:  if  *  01  0&GS1&  1G00 
Lab  Ham* :  T  *  s  t  Arne  t  l  ca  %\%  IT  a  1  a 
SDG  ID. | 


Matrix:  Solid 


i'  Id  na  £'*Y 

*  soiidst  99+2 


CAS  NO. 

Analyte 

Result 

ILL 

MDL 

Units 

C 

0 

DIL 

Method. 

7439-91-% 

wsrciiry 

0-011 

0.0£1 

Q.00G3 

mg/ Kg 

a 

H 

1 _ L 

TfjlB 

Bate  Sampled:  OS/O9/2015  16:00 


Data  Sacsivedt  10/10/2:015  09:10 


Lab  Sample  ID:  ■lao-  a ?-4S3  - 1 
lob  fffe* :  «ffW9lS3l-]i 


FORM  IA-IH 
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la-  m 

TNORGAJ'nC  A& AT. Y STS  DATA  SHEET 
METALS  -  TCLP 


■Client  Sample  ID:  A ’01  i?LOS iL  - It, no 


1 4b  W  ame :  T  e  h  r. Am*  1 1  ca  Buffalo 


SQft  ID,; 


Matrix:  Solid 


Sporting  «FT 


Lab  Sample  ID: 
lob  Kc,: 


Date  Sampled:  OS/Oa/SOlS  15:00 
Date  -Received:  10/50/2015  <MsS0 


CTAS  Mo , 

Analyte 

Recul t 

Kir 

mu 

Units 

c 

Q 

Pit 

Method 

7440~3S  2 

Arseni'-' 

MD 

C  .015 

a  *  0055 

iugh/L 

1 

50  IOC 

744  0-39-3 

fiati  Uic 

3vE 

l-G 

0,10 

mg/L 

FI 

I 

eoioc 

7440-43-9 

Car-lnu'um 

ME 

0.0020 

0,00050 

mg/L 

1 

KE&EKBj^l 

Chromium 

NT) 

tOftT 

a.  oio 

rag/L 

1 

imssissm 

mflittl 

mg/ A 

0 

1 

bOioc 

7182-49-2 

Selenium 

RP 

0.  L? 

0.044 

mg/ A 

5 

50  IOC 

7440-22-4 

Si Ivet 

74D 

0,0060 

a. Qoii 

i  ; 

50 10C 

7439-97-6 

Mercury 

KE3£mi1 

H 

i 

7470A 

FORM  lArlFl 
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1A-1M 

TNOftGAHTC  AJ4AT.  i'STS  DATA  SHE  El1 
METALS 


Client  Sample  ID:  A  - 01-  O2041L * IfeOO  Lab  Sample  ID:  4tt0-  BB-453-L 


Lab  Ham*:  PJ  t  fcabutgh  tfo,:  460-^9453-1 


sm  10,  J 


Matrix:  Solid  Date  Sampled:  02/04/2015  16:00 


Sporting  ftaeis:  DRV  5aEo  Received:  10/20/2015  0ft:SO 


*  Selida:  09-4 


CAS  NO  b 

Analyte 

Reattl  t 

RL 

MDL 

Units 

C 

G 

DIL 

Method 

7440-3R-2 

Atssnic 

3*6 

0.54 

0,097 

mg/ Kg 

60 

7  A  AO-19-3 

Ban  iiit 

3B2 

5,4 

0.05B 

mg  /Kg 

602  Ofi 

Cadmium 

0  ,  D6  5 

0.  54 

O,03B 

mg  /  Kg 

J 

6  020  A 

7*40-47 -3 

Chromium 

663 

1,1 

0 . 033 

tug  /Kg 

B 

5 

6  020  A 

7  HO- 2  2-1 

SUV*  I 

Q.  21 

0,5« 

0,021 

mg /Kg 

J 

5 

6020A 

7439-92-1 

Lesvi 

0.70 

0.24 

0.020 

mg /Kg 

5 

6Q20& 

Selenium 

NT 

ITT 

OT 

mg /Kg 

5 

6  020  A 

FORM  lArlFl 
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1A-1M 

TWO R.GAHTC  A& ALT STS  DATA  SHEET 
METALS 


Client  Sample-  ID:  IV  ’(31*  03191^1 600  Dab  Sample  ID: 


Lab  Ham* :  T*s iftm* t  Lea  Pi  C Eftbu tgh  Job  Wo ► : .  4 € -6 5 4 5 3 - 1 


SDn  10, J 


Matrix:  Solid  Date  Sampled:  03/15/2  015  16:00 


Sporting  Ra*i«:  DRV  Sate  Received:  10 /a 0/2015  OftsSfl 


iv  solids:  inn.o 


CA3  NO  b 

Analyte 

Reaitl  t 

MBL 

Units 

G 

G 

OIL 

Method 

7440-1R-2 

Arsenic 

^^ESa 

mg/ Kg 

eoevft 

7440-19-3 

Basiura 

330 

ilrHiBil 

502  Ofi 

7440-43 -g 

CariuLi  uni 

ND 

6020A 

7440-47  -3 

chromitua 

bj*a 

0*55 

0.025 

tug /Kg 

B 

5 

602.CA 

7  440-2  ZH 

Stive e 

0.15 

0.4S 

0,015 

J 

5 

S020JV 

74M-9E-1 

Lo5vi 

0.74 

0.4i3 

o.oxa 

m  /Kg 

5 

6Q20A 

Selenium 

0,44 

f,4 

a, 24 

mg /Kg 

a 

5 

5  02  ClA 

FORM  lArlFl 
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1A-1M 

TNOfcGAHTC  AteADi’STS  DATA  SHEET 
METALS 


Client  Sample  ib:  A ’01.  04021 1  -lEftfe  Lab  Sample  ID:  4»0- 9  9-453  -  J 


I.db  Nam-si  T&atftraetlca  PJ  t  tsbu  tgh  lob 


SDG  id.  : 


Matrix:  Solid  Date  Sampled:  04/02/2015  15: 05 


Reporting  ftasi,s:  LftY  Oat. a  deceived:  10/20/2:015  09:20 


solids :  ifln.o 


CA3  NO . 

Analyte 

Reattl  t 

RL 

MDL 

Units 

G 

U 

DIL 

Method 

7440-1R-2 

Aipenie 

3*3 

0 . 5  C 

0.090 

mg/ Kg 

f020fe 

7-440-19-3 

Basiura 

517 

5  r’0 

mg  f  Kg 

G020A 

7440-4:3  -9 

Cariun  uni 

0*042 

0,50 

mg  /Kg 

J 

6  020  A 

7440-47  -3 

chromitua 

337 

0.99 

0.030 

tug  /Kg 

E 

5 

6  020  A 

7  4-1  0-22—1 

Stive e 

0,12 

0.50 

0.019 

mg /Kg 

J 

5 

S020A 

7439-92-1 

Lo5vi 

1*0 

0.019 

mg/Kg 

5 

Selenium 

HT 

0,25 

mg /Kg 

5 

FORM  IA-1W 
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1A-1M 

TNOftGAHTC  AJ4AT.  i'STS  DATA  SHE  El1 
METALS 


Client  Sample  ID:  Pi  ’(31-  O&GfSlt  -  1600  Lab  Sample  ID:  4  &0- Ef 9-453 -4 


Lab  Ham*  :  T  e  s  &  Am®  1 1  da  P  i  t  tsbv  t  gh  lob  i  A  $  -B  9  A  5  3  - l 


sm  10,  J 


Matrix:  Solid  Date  Sampled:  05/P 0./ 2.015  16:00 


Sporting  £aeis:  DRV  Sato  Received:  10/20/2015  09  s 20 


f  pglldte/  9i^ 


css  no. 

Analyte 

Reaitl  t 

tlL 

Units 

G 

G 

OIL 

Method 

7440-3R-2 

Arsenic 

1x9 

0.40 

o.osn 

mg/ Kg 

eoevft 

7440-19-3 

Barmin 

331 

4,8 

0,052 

mg /Kg 

502  Ofi 

7*40-43  -g 

CarJuiiuni 

ND 

0 .  >\  B 

0.034 

mui/Kg 

6  020  A 

7440-47  -3 

chEcsmiaiiii 

IM 

0.97 

0,030 

mg /Kg 

B 

5 

6  020  A 

7 -U  0-22-1 

Silver 

0,11 

0.58 

J 

5 

5020A 

7439-9E-1 

Lesvi 

2.5 

0,4tf 

mq/Kg 

5 

60  2  0A 

Selenium 

NT 

O 

mg/ Kg 

5 

5  02  0  A 
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2  A-  IN 

CAL  I  BRAT  I O W  VERI F I  CAT  IONS 
METALS 


Lab  Testto&rica  Buffalo  Job  No,  :  4 SO- 8945 3-1 

SDG  No ,  : 

ICV  Source:  ME1  04  ICV  0028  6  Con cent rat  ion  Units:  mg/L 

CCV  Sour oo:  MET  09  CCV  00200 


Analyte 

ICV  480-270680/5 
10/23/2015  16.:G0 

CCV  460—270680/ 24 
10/23/2015  19:51 

CCV  400-270880/23 
10/23/2015  20:30 

Found 

C 

Tru* 

%k 

Found 

€ 

Tru& 

SR 

Found 

C 

Tttia 

SR 

Arsenic 

3  ,381 

“  0737  5“ 

9b 

0.511 

0.500 

102 

0.517 

0.500 

103 

Barium 

0. 37  4 

0.375 

ioo 

0.518 

0,500 

104 

0,519 

0.500 

104 

Cadmium 

0.366 

0.375 

98 

0.515 

0,500 

103 

0.517 

0 . 5  DO 

103 

chromium 

0.369 

0.37  5 

98 

0.511 

0.500 

1 02 

0-5GO 

104 

Lead 

0.364 

0,375 

97 

0,510 

0,500 

"  102 

0.516- 

0,5  00 

1,03 

selenium 

0.367 

0.375 

98  1 

0.510 

0  *  500 

102 

0.520 

0.500 

104 

!  Silver 

0.371 

0.375 

99 

0.518 

0,500 

104 

0.524 

G.500 

105 

Note]  Cal oul^st uMis-  are  jiert  armed  be tote  roUhdidg  to  avoid  round-ott  errors  m  calculated  results. 

ItaLicised  analytes  were  not  requested  Eat  tills  sequence. 
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2JKTN 

CAL  I  BRAT  I  ON  VERT  F I  CAT  IONS 

METALS 


tah  Mame:  TestArtterica  Buffalo  Job  No,  :  4 SO- 8 94 55- 1 

3DG  No „ : 

1CV  Source:  ME  1  0  4  ICV  0  028  6  Concent  rat  ion  Units:  mg/ L 

OCV  Source:  MET  03  CCV  00200 


Ana ly te 

ccy  ^eo^oeBom 

10/23/2015  21:00 

Found 

c 

Trite 

IR 

Found 

C 

Tru£ 

m 

Found 

£ 

True 

Arsenic 

0,507 

0.500 

101 

Barium 

0.510 

6.500 

102 

Cadmium 

0.511 

0.500 

102 

chromium 

0.516 

0.500 

103 

Lead 

0.516 

6.500 

1  03  ' 

selenium 

0.507 

0.500 

101 

'  Silver 

0 . 522 

0.500 

104 

Note]  Caldu  latticing  abe  peribtnied  be  tote  sounding  tc-  avoid  tgimd-cilf  seizors  in  Calculated  requite. 

ItaLiciised  analyres  wete  libt  requested,  eoe  this  sequence. 
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2  A-  IN 

CAL  I  BRAT  I O W  VERI F I  CAT  IONS 
METALS 


Lab  fteap^i  T^tAiflarica  Buffalo  Job  No,  :  4 SO- 8945 3-1 

SDG  Mo ,  : 

:CV  Sen  i  t:  ce :  MfLi  10  CCVL  00082  Concentration  Units:  mg/L 

OCV  Source:  MET  10  CCVL  OD0B2 


Analyte 

ICVL  460~27Q88Q/ 1 
10/23/201,5  16:14 

CCVL  480*2^0860  /  IS 
10/23/2015  19: 57 

CCVL  48 0-1“ 0000/25 
10/213/  2015  20:37 

Found 

C 

Tttife 

in 

Found 

C 

Tru.£ 

*R 

Found 

r. 

True 

is- 

Arsenic 

0.0151 

0 , 0150 

101 

■■iwrei 

El 

0.0150 

~ 

0 , 0150 

u 

Barium 

0. 00213 

0.00200 

107 

0.00200 

0 . 00200  ^ 

mmm 

0.00200 

10  9 

Cadmium 

0.00200 

102 

0.00193 

J 

0.00200 

97 

0.00209 

0 . 00200 

105 

chromium 

0.00404 

0.00400 

101 

0. 00356 

J 

0.00400 

89 

0.00339 

J 

0.00400 

100 

Lead 

O.G081S 

~ 

0.0100 

82  ( 

0.00914 

J 

0.0100 

91 

0.00945 

J 

0,0100 

95 

selenium 

0.0230 

„ 

0.0250 

95  ' 

0,02  31 

J 

0,0250 

92 

0 . 0226 

J 

0.0250 

91 

Silver 

0.00620 

0 . 00,500 

103  ' 

0.006  68 

0.00600 

111 

0.Q05S7 

J 

0 . 00600 

9& 

Note]  CalGtil^tiflji?  are  j}&rE6tni*d  be tore  rounding  to  avoid  tdtmd-oft  £  trots  m  daicuiated  results. 

ItaLlciised  analytes  were  not  requested  eoe  tills  sequence. 
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2  A- IN 

CAL  I  EPAT  I  ON  VERI F I  CAT  IONS 
METALS 


Pah  Name:  TestArflBrica  Buffalo  Job  No,  :  4 SO- 8 94 55- 1 

SDG  No ,  : 

7CV  Sohjtow:  l-LL,  1  10  CCVL  000 82  Concentration  Units:  mg/L 

CCV  Source:  MET  10  CCVL  00052 


Analyte 

CCVL  430-270680733 
10/23/2016  21:15 

Pound 

c 

Ttua 

tft 

Found 

C 

Tru& 

m 

Found 

G 

Ttua 

Arsenic 

0-0157 

0,0150 

Tc~ 

Barium 

0 .0025 I 

0.00200 

126 

Cadmium 

0.00214 

0.00200 

107 

'  chromium 

0.00420 

0.00400 

105 

Lead 

0.00  97  6 

J 

0-0100 

98 

|  Selenium 

0.0270 

0.0250 

10B 

Silver 

0.00647 

0 . 00600 

108 

Note]  Caidui^ti  dri?  airs  peri  b  trued  be  tote  rounding  to  iveid  rginnd-citf  errors  in  daictimted  results. 

Ita Liaised  analyses  were  nbt  requ&sttd,  Eoe  tills  sequence. 

FORM  1 3>IN  Page  70  of  165  11/11/2015 


310 


2  A-  IN 

CAL  I  BRAT  I O W  VERI F I  CAT  IONS 
METALS 


Lab  Testto&rica  Buffalo  Job  No,  :  4 SO- 8945 3-1 

SDG  No ,  : 

ICV  Source i  ME  I  04  ICV  0028  6  Con cent rat  ion  Units:  mg/L 

CCV  Sour oo:  MET  09  CCV  00200 


Ana  lyfce 

ICV  4^0-271006/5 
10/24/2015  09:45 

CCV  400-271006/14 
10/24/2015  10:18 

CCV  460-271006/10 
10/24/2015  10:56 

Found 

C 

‘True 

%  R 

Found 

C 

Trtt& 

£R 

Found 

C 

True 

1H 

Selenium 

J ,  36  5 

0,375 

97 

0,  490 

0,500 

99 

0,483 

0,500 

97 

Arsenic 

0 . 362 

6.375 

96 

0.489 

0,500 

99 

0,480 

6.500 

96 

Ba  ri  urn 

0.372 

0.375 

mtm 

0 . 4  9^ 

0,500 

99 

0.490 

0.500 

98 

Cadwi um 

0*375 

kb 

0*493 

KH 

0.467 

0-500 

97 

Chromi urn 

0,366 

0,375 

98 

0,4  93 

■HEM 

0,486 

0,500 

97 

Lead 

0*363 

0.37  5 

97 

0,4  92 

0,500 

98 

0.485 

0,500 

97 

Silver 

0 . 369 

0.375 

98 

0.4  9b 

0,500 

99 

0,4  90 

0.500 

98 

Note]  Cal filiations  ate  p^r  termed  before  founding  to-  avoid  toimd-oft  errors  Lfi  calculated  results. 

Italicised  analytes  were  net  requested  tec  this  sequence. 
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2  A-  IN 

CAL I BRAT I ON  VERI F I CAT IONS 

METALS 


Lab  Matte**  TestArflerica  Buffalo  Job  No,  :  4 SO- 8945 3- 1 

5DQ  No ,  : 

T'-,V  S *" i  i  v  :  Mb ^  '0  ■!  I'.’V  u 022  6  Concent  ra  t i on'  Units  i  mg/ L 

CCV  Source:  MET  09  CCV  GOO 00 


An* lyte 

CCV  480-271006/28 

1 0  /  2  4  /  2  U 1 6  11:36 

Found 

C 

True 

tft 

Found 

C 

Tru$ 

m 

Found 

D 

Ttue 

Selenium 

0,4  95 

0.500 

99 

Ar  s&n i c 

0.4  97 

6.500 

99 

Ba  ri  urm 

0.504 

0.500 

101 

Cadwi am 

0.505 

0.500 

101 

: 

CbroTJii  um 

0.503 

0,500 

■  101 

Lead 

0.506 

0.500 

101 

Silver 

0.506 

0.500 

101 

Note]  C al ttij. ait ion3  ate  pei-iCEmed  before  Eoundinq  to-  avoid  toiind-citf  eEtore  an  calculated  results. 

Italicised  analytes  weie  not  tequected  tot  this,  sequence. 
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2  A-  IN 

CAL  I E  RAT  I  Oil  VERI F I  CAT  IONS 
META L5 


Lab  Haiti?*  Test  America  Buffalo  Job  No,  :  4  SO- 8945  3-1 

SDQ  No ,  : 

TCV  Source;  MEX_1 0_CCVL  09092  Concent rat  ion  Units:  mg/L 

CCV  Source;  MET  10  CCVL  00032 


Atielyte 

ICVL  490-271006/7 
10/24/2015  U 9 :  52 

CCVL  400-271006/16 
10/24/2015  10*25 

CCVL.  4 SO- 27 1006/20 
10/24/2015  11:03 

Fcnnd 

C 

Trtie 

I  Ft 

Found 

C 

Trus 

4R 

Found 

C 

True 

in 

Selenium 

0.0216 

~ 

0.0250 

9b 

0.0192 

~ 

0.0250 

77 

0 . 0204 

~ 

0,0250 

91 

Acs&nic 

6.0119 

J 

0.0159 

79 

0.0143 

J 

0.0150 

95 

0.0137 

J 

0.0150 

92 

Ba  ri  um 

0.00194 

J 

0.00200 

97 

0.00196 

J 

0.00200 

98 

0.00197 

J 

0.00200 

99 

Cadmi u m 

0.00100 

0.00200 

100 

0.00229 

0.00200 

115 

0.00214 

0,00200 

107 

Chjromi  van 

0-00415 

0,00400 

104 

i 

0.00419 

0.09400 

"  105 

0.00379 

~ 

0,00400 

95 

Lead 

0-00930 

” 

0.0100 

94  ' 

0.90914 

0,0100 

91 

0.00956 

J 

0.0100 

95 

Silver 

0.00604 

G.0060Q 

101 

0.00583 

J 

0.00600 

97 

0 . 0  0  61 6 

0.00600 

103 

NoteJ  Calculation?  are  pei'icrmed  before  roundinq  to-  avoid  round-ott  enrol?  xii  calculated  results. 

Italicised  analyte  &  were  not  requested  Eoe  tills  sequence. 
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2  A-  IN 

CAL  I  BRAT  I O W  VERI F I  CAT  IONS 
METALS 


tah  Testtaerica  Buffalo  Job  No,  :  4 80-89453- l 

SDG  No ,  : 

7CV  SoiijrowJ  I'LL.,  1  10  CCVL  00082  Concentration  Units:  mg/L 

CCV  Source:  MET  10  CCVL  OD0B2 


Analyte 

CCVL  480-271006/30 
l0/2fl/2rjl5  11:42 

Found 

C 

Trite 

I  k 

Fotind 

C 

Tnte 

%K 

Found 

C 

True 

Selenium 

0.0210 

~ 

0.0250 

94 

Arsenic 

0.0151 

0.0150 

101 

Barium 

0.00205 

0.00200 

103 

Oadti  um 

0.00'  ;  7 

o.  "■■■'■■ 

109 

Chromi um 

0.00331 

~ 

0.00400 

95 

Lead 

0-0102 

0,0100 

102 

Silver 

0.00623 

0 . 00600 

104 

NoteJ  CalGtil^tiflji?  ate  £&rE  staled  before  toundinq  to  avoid  toiind-otf  ettore  m  calculated  results. 

ItaLicised  analytes  were  list  requested  Ese  tins  sequence. 

E10RM  11“  III  Page  74  of  166  11/11/2015 


314 


2  A-  IN 

CAL  I E  RAT  I  Oil  VERI F I  CAT  IONS 
META L5 


Lab  Nameu  TestAiflerica  Buffalo  Job  No, :  400-69453-1 

SDG  Ho , : 

ICV  Source:  MEH  HG2_WKG_  01 023 _ Concent ration  Units:  mg/L 

CCV  Source;  MEH  HG2  WKG  VI 023 


Analyte 

ICV  480-270289/1 
10/^1/2015  16:34 

ICV1  480-27 02 89/ 3 
10/21/2015  16s 38 

CCV  400-270289/16 

10/ 21/2015  16: 5 S 

Sound 

C 

fzm 

i  R 

FOUnd 

£ 

True 

SR 

Found 

0 

True 

SR 

Mercury 

0,00317 

0,00300 

10b 

0.00021 

8 

0.00020 

0 

ToT 

0.00213 

0,00200 

107 

NoteJ  I'alculatioii?  are  peribrnied  before  rounding  to-  avoid  round -off  errore  m  baieuiated  results. 

ItaLidised  analytes  were  net  requested  Eor  tills  sequence. 
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2  A-  IN 

CAL  I E  RAT  I  017  VERI F I  CAT  IONS 
META L5 


Lab  NaiuB:  TestAiflerica  Buffalo  Job  No, :  400-69453-1 

SDG  Ho , : 

ICV  Source:  MEH  HG2_WKG_  01 023 _ Concent ration  Units:  mg/L 

CCV  Source;  MEH  HG2  WKG  VI 023 


Ariel  yt$ 

CCV  40Q-2TO2®9/20. 
10/21/2015  itiifi 

CCV  4(30-270289/33 
10/21/2015  17:32 

CCVL  4SD-I"0Iu9/40 
10/21/2016  17;35 

Found 

c 

Tfti£ 

S>R 

Found 

C 

True 

IR 

Found 

0 

True 

IR 

Mercury 

0,00209 

0700200 " 

10S 

0  ^  .002 12 

0 . 00200 

106 

0.00016 

7 

”T 

0*  00020 

0 

“5T 

NoteJ  I'alculatioii?  are  peri  omied  before  founding  to-  avoid  tound~fjtf  errore  Lfi  daieuiated  results. 

ItaLidised  analytes  were  net  requested  Eec  tills  sequence . 

FORM  I  t- IN  Page  76  Of  166  11/11/2015 


316 


2  A- IN 

CAL I E  RAT I ON  VERI F I CAT IONS 
METALS 


Lab  fteaofiei  TestAiflerica  Buffalo  Job  No,  :  4 SO- 8945 3-1 

SDG  No ,  : 

ICV  Source:  MEH  HG2_NKG  01024 _  Concent  ration  Units:  mg/L 

CCV  Source:  MEH  HG2  WKG  01024 


An&lybe 

ICV  4130-270525/1 
10/22/2015  I5:2tf 

1CVL  480*210525/3 
10/2^/2015  15  s.29 

CCV  480-210525/40 
10/22/2013  IS: 36 

Sound 

C  ’ 

True 

1 R 

Found 

C 

Tirus 

SR 

Found 

£ 

T  JMJ* 

SR 

Mercury 

0,00315 

0,00300 

105 

n.nori?4 

2 

0,00020 

0 

121 

0.00207 

0,00200 

104 

NoteJ  Calculation?  are  peri  rimed  before  rounding  to-  avoid  round-ott  errors  m  calculated  results. 

Italicised  analyte  &  were  net  requested  tor  this  sequence, 
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2h-  IN 

CAL  I E  RAT  I  ON  VERI F I  CAT  IONS 
METALS 


Lab  NaiuB:  TestAiflerica  Buffalo  Job  No,  :  4 80-69453- l 

SDG  Ho ,  : 

ICV  Source:  MEH  HG2_WKG_  01024 _  Concent ration  Units:  mg/L 

CCV  Source;  MEH  HG2  WKG  01024 


AhslyLe 

CCV  400-270625/62 
10/22/2015  16:69 

CCV  460-270525/62 
1Q/22/2U1&  17: 17 

CCVL  460-23  0525 /  64 
10/22/ 2016  17:20 

Found 

C 

True 

IR 

Found 

t 

True 

SR 

Found 

C 

T£U& 

IR 

Mercury 

0,00205 

0 ,00200 

103 

0.00159 

0.00200 

100 

0.00023 

2 

0.00020 

0 

lib 

NoteJ  Calculation?  ale  perlbinied  before  Eoundinq  to-  avoid  touud'Ott  ettora  m  calculated  results. 

Italicised  analytes  were  net  teque-sted  tec  this  sequence. 
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2A-IN 

CAL  I B  PAT  1 01 v  VERI  F I  CAT  IONS 
METALS 


Lab  Nampi  TestAiflerica  Pittsburgh  Job  No,  :  460-69453-1 

SPG  Ho * : 

T CV  Source;  MICVX_GQ03f8  Ccncentrat i &n  Units:  ug/L 

CCV  Source:  MC’CVl  a  Q0OB2 


Analyte 

ICV  130-159963/5 
11/09/2015  26:3S 

CCV  160-159963/ 10 
11/09/2015  17:09 

CCV  180—15  9963/ 22 
11/09/2015  18:13 

Pound 

T1 

True 

tft 

Pound 

C 

Trui? 

%K 

Found 

0 

True 

IB 

Arsenic 

77,56 

6  0.0 

97~" 

96 . 45 

100 

96 

95.05 

100 

96 

Barium 

30*  95 

60*0 

ioi 

100.7 

100 

101 

96.99 

100 

97 

Cadmium 

79  ..90 

80.0 

100 

102.6 

100 

103 

95.B9 

100 

96 

chromium 

79,71 

80*0 

100 

102.4 

100 

102 

95 . 0  7 

100 

99 

Lead 

SO*  S3 

80*0 

101 

1.04-3 

100 

104 

97.93 

100 

98 

Selenium 

75.90 

80.0 

95  1 

90-11 

100 

93 

95.91 

100 

96 

Silver 

80.14 

80.0 

100 

101.3 

100 

101 

90.99 

100 

97 

Msgme&i  urn 

39520 

4  0000 

99  ' 

46900 

50000 

96 

47590 

50000 

95 

Note]  C’aieulatibns’  pert  o  ten  ed  be  tore  EQtlhdiUg  tc-  avoid  tOUttGHotf  ecizgre  in  Calcinated  requite. 

IteLiciised  analytes  were  not  requested  tot  this  sequence. 
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2  A- IN 

CAL  I B  PAT  I  ON  VEF.I  F I  CAT  IONS 
METALS 


Lab  Nampi  Testta©rica  Pittsburgh  Job  No,  :  430-09453-1 

SPG  Ho * : 

T CV  Source;  MIGVX_GQ03fS  Ccncentrat i &n  Units:  ug/L 

CCV  Source:  MC’CVl  a  Q0OB2 


Analyte 

CCV  160-15396-3/34 

11/ 0  9 / £•  u 1 3  19:^6 

CCV  160159963/46 
11/09/2U15  20i55 

PCxind 

C 

Ttile 

IR 

Found 

C 

True 

*■& 

Found 

C 

True 

IK 

Arsenic 

97 . 96 

100 

98 

98 . 94 

100 

99 

Barium 

98.79 

100 

99 

99  *  21 

100 

99 

Cadmium 

98.20 

100 

98 

99.  61 

100 

100 

chromium 

99.66 

100 

100 

102.0 

100 

102 

Lead 

104.  S 

100 

105 

1.05-3 

100 

105 

Selenium 

98.02 

100 

98  ' 

99.95 

100 

100 

Silver 

99.96 

100 

100 

101.0 

100 

101 

Magnet i  am 

47620 

5  0000 

95  ’ 

47890 

50000 

36 

Note]  CaltnxLaitijStfip  ate  pert  omied  be tore  sounding  to  avoid  tound'ott  actors  m  dalctimted  results. 

ItaLiciised  analytes  were  not  requested,  tor  this  sequence. 
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2B-XN 

CRQL  CHECK  'STANDARD 
METALS 


Lab  N arns ;  ' f es t Ame r i c a  Pitt st>u r gh 

5DG  No. :  _ _ 

Method*  6  02  PA 

Lab  Sample  ID;  CHI  1  SO- 15 9963/ 7 

CPlQL  Check  Standard  Source:  MCRIX  00075 


Job  Ho . ;  4  0  Q-B 3453*1 


Instrument  ID;  K 
Concentration  Unit:*:  ug/L 


Analyte 

CRQL  Cheok  Standard 

True 

Found 

Qualifiers 

**P) 

Limits 

J 

£4 

70-1 30 

3.  50 

J 

95 

70*1 30 

Cadmium 

1 ,00 

i]  T  975 

J 

98 

70-130 

1.96 

J 

33 

70-130 

1  -  04 

104 

70^130 

1  -  03 

103 

70-130 

Selenium 

5 .00 

4,36 

J 

80 

70-130 

Lab  Sample  ID:  CRI  1 &0-1 5 9963 / B 4  Con  can t r a t i on  Units:  ug/L 


CRQL  Check  Standard  Source:  MCRIX  00075 


Analyte 

CRQL  Check  standard 

True 

Found 

Qualifiers 

•IS  HI 

Limits 

0.923 

J 

92 

70-130 

Barium 

10.0 

9.41 

J 

94 

70-130 

Cadmium 

1.00 

0.858 

J 

&G 

7  0-13(3 

Chromium 

2.00 

2,01 

100 

70-130 

Si Iv-er 

1,00 

0,9  SB' 

J 

97 

70*130 

Lead 

1,00 

0.  969 

J 

97 

70-130 

Selenium 

5,00 

4. 95 

7 

99 

70-130 

Not^J  calculations  arrj  performed  tefere  xatikuLlm?  to  avoid  roimd-off  ^crore  in  calculated  results. 
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3- i  M 

wmmmw  clanks 

TOTALS 


Lab  Nsrne:  TestAmerlea  Buffalo  Job  Ho.:  480-89453-1 

SDG-  No  T  w _ __  _ 

C  one  e  u  L  i  si  L 1  o  n  U  nits:  mg  /  h 


Analyte 

RL- 

ice  flao-noeao/e 

10/23/2015  16:11 

CCB  480 - 270880/ IS 
10/ 21/2015  10:54 

CCB  480-270880/24 
10/23/2015  20:33 

CCB  430-270880/32 
10/23/2015  21:12 

Found 

e 

Found 

C 

Found 

C 

Found 

£ 

Arsenic 

0.015 

1TD 

HD 

HD 

ND 

Barium 

0 . 0020 

HD 

ND 

ND 

ND 

Cadmium 

0  *  0020 

HD 

ND 

HD 

HD 

Chxctaium 

0  T  0040 

ND 

ND 

HD 

ND 

Lead 

0 . 010 

ND 

HD 

HD 

ND 

selenium 

0-1025 

HD 

HD 

HD 

ND 

silver 

0 . 0060 

ND 

ND 

HD 

ND 

It-aliaijjted  analytes  w?re  m>t  nee) lies  ted  for  this  secfUeTjce* 
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n mmmr  bum® 

METALS 


Lab  Name:  TestAmerica  Buffalo  Job  Ho.:  40G**ft9453-l 

SDG  No, ;  _ _ 

Conceiitial-ion  Unit£:  mcf/p 


Analyte 

RL- 

ICE  430-271006/6 
10/24/2015  09:43 

CCB  430-271006/15 
10/24/2015  10:21 

CCB  430-271006/19 

10  .:i/2Jl5  11  :■:«■;■ 

1 - 

CCB  430-271006/ 39 
10/ 24/2615  11:29 

Found 

C 

Found 

C 

Found 

C 

Found 

Z 

Selenium 

0 . 025 

ND 

HD 

HD 

ND 

Arsenic: 

0-4  015 

HD 

HD 

HD 

ND 

Barium 

0.0020 

HD 

m 

HD 

HD 

Cadmium 

0.0020 

HD 

m 

ND 

ND 

Cbromi uin 

0.0040 

ND 

ND 

ND 

ND 

Lead 

0,0.10 

HP 

HD 

HD 

ND 

Silver 

0.0000 

ND 

HD 

HD 

ND 

|C:-aiici^*4  analytes  wste  not  fceCfpWfcsd.  for  ftav  sequent^. 
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3- i  M 

wmmmw 

TOTALS 


Lab  Nsrne:  TestAmerlea  Buffalo  Job  Ho.:  4 00-B 9453-1 

SDG-  No  T  w _ __ _ 

■2  one  e  u  L  i  si  L 1  o  n  U  n  i  t  £  s  mg  /  h 


Analyte 

R L 

ICE  430-270230/2 
10/21/2515  16:36 

GCB  JlSfi -270285/ 17 
10/21/2015  1 6:5& 

CCB  130-270289/35 
10/21/2015  IT: 17 

CCS  430-27Q2S$/£5 
10/21/2015  17 : j4 

Found 

C 

Found 

C 

Found 

C 

Found 

C 

Mercury 

0.00020 

HD 

HD 

HD 

ND 

Italicised  aoalycep  ware  not  requested  for  tlis  sequence, 
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3 -m 

i^TKUMu+r  dmm 

METALS 


Lab  Name:  TestAmerlsa  Buffalo  Job  Ho.:  40O-B94S3-1 

SD&  No  T  w _ __  _ 

C one e u L i a L 1 o n  U  nits:  mg/ L 


Analyte 

R L 

ICE  43C-270525/2 
10/22/2015  15:28 

CCB  4Bfi- 270525/ 11 
10/32/2015  16:35 

CCB  480-270525/53 
10/22/2015  17:01 

CCB  480-270525/63 
10/22/2015  17:18 

Found 

c 

Found 

0 

Found 

C 

Found 

C 

Mercury 

0.00020 

ND 

ND 

ND 

■ 

ND 

|C:-aiici^*4  analytes  w?re  U'>r  reefuetv^a  for  tbi&  sequence, 
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3 -m 

INSTRUMENT  BLANKS 
METALS 


Lab  Name:  TestAm^jril^a  PittsJdMgh  Job  Ho.:  4B0-B94S3-1 

am  m«z _ _ 

C oric&U LjLS  Lion  Un  its  :  ug/L 


Analyte 

RL- 

ICE  1SC-159963/6 
11/09/2015  16:45 

CCBl  1 BO- 159963/ 11 
11/ 09/2015  17:17 

CCE2  180-159963/23 
11/ 03/2015  13:22 

CCE3  180-159963/35 
11/09/2015  13s 

Found 

C 

Found 

C 

Found. 

C 

Found 

£ 

Arsenic 

1 . 0 

HD 

HD 

ND 

Barium 

Cadmium 

Cbroraium 

10,0 

HD 

HD 

HD 

ND 

1.0 

HD 

HD 

HD 

HO 

2,0 

HD 

HD 

HD 

ND 

Lead 

1,0 

Nt? 

HD 

HD 

ND 

selenium 

S  r  0 

HD 

m 

HD 

ND 

silver 

l  -0 

ND 

HD 

HD 

ND 

Magnesium 

50D 

HD 

HD 

ND 

It-alici^d  acolytes  w?re  U'>t  pacfue'tfnid  for  tbi&  secju  trice, 
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3“  J-M 

INSTRUMENT  BLANKS 
METALS 


Lab  Name:  T&jstAmerica  Pittsburgh  Job  Ho.:  4 00- 8 9453-1 

§D£Mo,; _ _  _ _ _  _ 

C one eu  L i a  L i a n  U a  i  L £  i  u g  /  L 


Analyte 

HI- 

CCB4  18G- 159963/47 
11/ 0  9/ 2 015  2D : 44 

Found 

C 

Found 

r: 

Found 

C 

Found 

c 

Arsenic 

1 . 0 

1TD 

Barium 

ID,  0 

HD 

Cadmium 

1,0 

HD 

Chromium 

2.0 

KD 

Lead 

1  *  0 

MD 

selenium 

S  f  0 

KD 

silver 

l  .0 

ND 

Magnesi um 

500 

ND 

Xt-alioiSe^  analytes  w?re  ntff  pectuefcrsU  for  tbit  s^guence, 

FORM  I II— IN  PECJe  37  Of  165  11/11/2015 


327 


3-IN 

method  blank 

METALS 


Lab  Nain£=;  Test  America-  Buffalo  Job  Rq,  ;  40O^094f3^l 

SDG  Ka*  :  _ _ _ 

Concentration  Unit.?:  mg/L  Lato  Sample  ID:  MB  480-270374/2— A 

Instrument.  Code:  ICAP2  Batch  No.:  2 7 PS 80 


CAS  No. 

Analyte 

Concentration 

C 

Q 

Method 

744G-3B-2 

Arsenic 

601  0C 

‘  -  -33-3 

Barium 

NO 

60 1 QC 

7  4  it  _  :  _  ■ 

Cadmium 

ND 

60  IOC 

7440-47-3 

Chromium 

NO 

601 0C 

7 43 9-92-1 

Lead 

ND 

60  IOC 

7782-4  ¥-2 

Selenium 

NO 

6010C 

74 40-22“ 4 

silver 

NO 

60 10C 

FORM  ttt-tN 
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3-IN 

method  blank 

METALS  -  TCLP 


Lab  Nairte? ;  T^s-tAnser  ic^  Buffalo  Job  No,;  460^BS453-1 

SDG  Ka*  :  _ _ 

Concentration  Units :  mg/L  Lab  Sample  ID;  LB 2  4 BO-27 G05.2/1-C 

I n a- Lr uirte u L  C ode :  IC AP2  Ba boh  No.;  2  7  OS  8  8 


CAS  No. 

Analyte 

Concentration 

C 

Q 

Method 

7449-38-2 

Arsenic 

601  0C 

‘  -  -39-3 

Barium 

NO 

60 1 QC 

7  4ii  _  :  _  ■ 

Cadmium 

NB 

60  IOC 

7 4 40- 4 7-3 

Chromium 

NO 

60ICJC 

7 43 9-92-1 

Lead 

ND 

60  IOC 

7792-42-2 

Selenium 

NO 

6010C 

74 40-22“ 4 

silver 

ND 

60 10C 

rOB>?  TTT-TN 
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3-IN 

method  blank 

METALS 


Lab  Maine;  TestAnsericSL  Buffalo  Job  Ho,;  480^89453-1 

SDG  Ho* : 

Con cent ration  Unit.?:  mg/L  Lab  Sample  ID:  MB  480-270385,/2”A 

InstbUftfen L  Cods:  L&EMAN2  Batch  No.  :  270525 


CAS  No. 

Analyte 

Co  n  centt  a  t i on 

C 

Q 

M&thod 

7430- 57-S 

Mercury 

ND 

74  70ft 

FORM  ttt-tH 
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3- IN 

METHOD  BLANK 
METALS  -  TCLP 


Lab  Name  ;  Tes  tAnser  ica  Buffalo  7enb  Ho*:  400^89453-1 

SDG  Sot*  :  _ _  _ _ _ _ 

Concentration  Units :  mg/ L  L&h  Sample  ID;  LB 2  4B0-27 0052/ 1-E 

I  ns  Lx umen L  Code:  LEEMAN2  Batch  No. :  270525 


CAS  No. 

Analyte 

Co  n  cen  t r  a  t i on 

C 

Q 

M&thod 

7430- 57-S 

Mercury 

ND 

7470A 

FORM  ITT- TN 
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3-IN 

method  blank 

METALS 


Lab  Naira?;  Tes t  Alter ic^i  Buffalo  Job  He?*:  480^09453-1 

SDG  3'lo-  :  _ _  _ _ _ 

Concentration  Unit.?:  eng /Kg  Lab  Sample  ID:  MB  aBG-ETOl  35./L-A 

In  struts  fit  Code:  L±'KMAN2  Batch  No.  :  270209 


CAS  No. 

Analyte 

Co  n  oen  tx  a t i a n 

C 

Q 

M&thod 

7439- 97-6 

Mercury 

ND 

74  71S 

FORM  ITT- TN 
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3-IN 

METHOD  BLANK 

METALS 


tab  Naina?  TestAmer  ica  Pittsburgh  Job  Ha,;  400^89453-1 

SDG  Ho* : 

Concentration  Units, i  mg/ Kq  Lab  Sample  ID:  MB  130-1597 9Q/l-ft 

InstrUK^nt  Code:  X  Batch  No.:  1599£3 


CAS  NO . 

Analyte 

Concentration 

C 

Q 

Method 

7440—38—2 

Arsenic 

HD 

6  020  A 

4  4  -  ■  :  - 

Barium 

m 

6020ft 

7  4 'HI -4  -  ■ 

Cadmium 

HD 

6020A 

7440-47—3 

Ch  romi Urn 

0 . 00942 

J 

6020ft 

7440-22- 4 

Silver 

ND 

602  OA 

7439-92-1 

Lead 

NO 

6020ft 

7792-49-2 

Selenium 

ND 

6D20A 

FORM  ttt-tH 
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4A-IH 

TNTSftFERENCE  CHECK  STANDARD 
METALS 


"Lab  N£fl!re=  ;  Test  Air,  erics  fiyffdllo  Jfob  No.:  460^65453—1 

5DG  Ho.  1 _ _ 

Lab  Sample  IDf  TGSA  Instrument  ID*  ICAF2 

Lab  File  ID;  1210 £31 5  B*- 4  .  asc  ICS  Source:  ME  1_Q7_CQSA_Q0QB0 

Con  oeri  t  r-a  t.  i  o  n  Hii  i  t  g  i  my  /  L 


Analyte 

True 

Solution  A 

Found 

Solution  h 

Peroent. 

Recovery 

Arsenic 

-0.0098 

Barium 

0,0006 

cadmium 

0.0011 

Chromium 

0.0023 

Lead 

0.0039 

Selenium 

-0.0003 

Silver 

0,0004 

Aluminum 

50  0 

525 

105 

An Kimony 

0. 004 6 

Beryl  ]  i  um 

0,  000.1 

Boron 

-0, 0040 

Ca lei  am 

500 

4  ?3 

95 

Cabala 

Q . 0036 

Copper 

- 0.0046 

I  ron 

200 

L85 

93 

Li  thium 

0 ,  0153 

Hagnesi  urn 

500 

513 

103 

Mangan<5S<~ 

Q . 0003 

M&tybd&nam 

<0  0020 

Ni  ok  ol 

0. 00  Of 

Potassium 

- Q ,  0148 

Silicon 

-0.0190 

Sodium 

0  .  0S25 

Strontium 

0, 0056 

Sulfur 

-0*  022  5 

Thai J ium 

-0,  0063 

Tin 

-0.  0004 

Ti Lani um 

0 .  OC'QS 

Vs  uadi  am 

<-C  0022 

fine 

0.  0115 

calculations  arc  perTormed  teeter®  cotmding  to  avoid  round^oEt  errors  in  calculated  coeultt. 
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4a-  in 

INTERFERENCE  CHECK  STANDARD 
METALS 


Lab  NAtrua;  Test America  Buffalo  Job  No.:  460-6£453~l 

SDG  No. : 

Lab  San^le  ID?  ICSAB  4  6  0-2  7  OB  90/ 1G  Instrument  ID?  ICAF2 

Lab  Fill-  ID:  I210r:315B-4  -a so  ICS  Source:  MEI_QS_LCSAfi_tK?0'?6 

Con  oen  tr-at.ior  Un  i  t  g  \  my  /  l 


4A-JN 

INTERFERENCE  CHECK  STANDARD 
METALS 


"Lab  Wains;  TestAnserica  Buffalo  Job  No.  :  460^69453—1 

SDG  Mo* : 

Lab  s&ii^le  ID;  IC3A  460-271006/9  last rumen t  ID;  ICAF2 

Lab  Filer  ID;  1210241  5A~2 . aso  ICS  Source:  ME1_07_ICSA_QOQBO 

Con  can  t  r-a  t,  i  o  n  <  J  n  i  t  g  i  f^g  /  l 


Analyte 

True 

Solution  A 

Found 

Solution  A 

Peroent. 

Fee  o' very 

AJ  mi  rum 

r00 

1 02 

Antimony 

Arsenic 

Bari  urn 

Beryl  I  i  tar 

0.0001 

Baron' 

-0..  OOS3 

Ca  cfcii  nm 

0. 0010 

Cb  lei  am 

500 

459 

92 

Ch  ram  i  urn 

0 , 00 J j 

Cobalt 

0, 00J9 

Copper 

-0, 0040 

ISO 

90 

Lead 

M&gnesi  m 

500 

100 

Silicon 

-0, 0089 

Silv&r 

0,0001 

Sodium 

0,  056£T 

Si  iron  ii  upr 

0,  005  ‘J 

$n  1  f  c  r 

- 0 - 0099 

Thai  1 ium 

-0, 0090 

Tin 

-0. 0003 

Ti tan i um 

0.  0000 

Vanadium 

-0.  0015 

Zinc 

0- 0099 

calculations  are  pecfocmoLt  tjetgre  tojkniii+g  to  avoid  round- tfff  ecrots  in  calculated  results-. 
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4a-  ih 

INTERFERENCE  CHECK  STANDARD 
METALS 


"Lab  Naine;  Test America  Buffalo  Jfdb  No.:  460^69453—1 

SDG  Ho. : 

Lab  Sai^M  ID;  ICSAB  JlBa-27l0oe/lo  Instrument  ID;  ICAP2 

Lab  File  ID;  i210;:415A-a.asc _  ICS  Source;  M  E I _Q  8  _ 1 CS  AB_0 0056 

Con  ca  n  t  r-a  t,  i  o  n  Nil  i  t  e  *  my  /  L 


Analyte 

True 

Solution  AE 

Found 

Solution  AB 

Percent. 

Recovery 

selenium 

0  r  0600 

0 . 0510 

102 

AJ  umi  nui jt 

501 

438 

9$ 

Antimony 

0 .  600 

0.530 

97 

Arsenic 

0.100 

0. 0921 

92 

Bari  jjin 

0 .  500 

0.479 

96 

Beryl  1  i  tar 

0 *  500 

0.4  74 

95 

Baron' 

—0. 0036 

Ca  c&ii  am 

1.00 

0.  982 

98 

Ca  lei  uni 

501 

451 

90 

C'jI  rojn  i  uw 

0.500 

Q.4?5 

95 

Cabal t 

0.  500. 

0.  471 

94 

Capper 

0.  500 

0.499 

10Q 

Iran 

100 

90.4 

90 

Lead 

0. 0500 

0.0464 

93 

Li thi um 

0.  500 

0.  525 

105 

Malgn&&i  urn 

501 

505 

101 

Manganese 

0.  500 

0.461 

92 

Moly&den  urn 

-0. 0011 

Ni  ck& l 

1.00 

0.  966 

57 

Porassi up 

0.  0193 

Silicon 

1.00 

1.05 

105 

Silver 

0.200 

0.214 

107 

Sodium 

0. 0959 

Si  iron  ti  am 

0*  500 

0.495 

99 

Su  1  f  u  r 

1.00 

1.06 

106 

Thai I ium 

0.100 

0.  03 78 

8B 

Tin 

-0.  0016 

Ti tani um 

0.0016 

Vanadium 

0.500 

0.495 

59 

line 

1.00 

0.934 

98 

calculations  ar<?  performed  "before  coumiiiig  to  avoid  round-off  ecrots  id  calculated  reeultt. 
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4A- in 

INTERFERENCE  CHECK  STANDARD 
METALS 


Lab  Naine;  Test  Ait-,  erica  Pittsburgh  Jbb  Ho.  :  460-6  5453—1 

5DG  no. : _ _ 

Lab  Sa&^le  ID?  ICSA  180-1599ES/S  Instrument  ID;  X 

Lab  File  ID:  X51109A-*mil  ICS  Source:  MIC$AX_00074 

Con  cen twtlon  Hn  i  h  $  i  ug/L 


Analyte 

True 

Solution  A 

Found 

Solution  A 

Fetrtent. 

P.ec'i svery 

Arsenic 

0.256 

Barium 

0,0480 

cadmium 

0.628 

Chromium 

1.45 

Lead 

0.220 

Selenium 

0,0790 

Silver 

0,0400 

Ai  umi  hum 

100000 

ib  os  oo 

IQS 

Antimony 

a .  04$o 

Beryl  1 i um 

C, 0300 

Boron 

0.297 

C&  lei  am 

100000 

104800 

105 

Coba  1 1 

0 . 0850 

■Topper 

2.18 

Iron 

100 000 

105700 

106 

M&gnesi  um 

100000 

104200 

104 

Manganese 

0.395 

Noiybden urn 

2000 

2246 

112 

Ni  ck&l 

0.204 

Por.ds&iun i 

t  tJuorm 

1 04000 

104 

Silicon 

29.  4 

Sodium 

100000 

102700 

103 

S t ran t i am 

0.  763 

Ths  J  J  i  um 

0. 0000 

Tin 

-0*10.8 

Titanium 

2000 

2269 

113 

Vanadium 

-Q. 0100 

Zinc 

3.81 

calculations  art  perfcfcnted  ietore  caundiiva  to  avoid  round-Off  Pitots  id  calculated  results-,. 
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t INTERFERENCE  CHECK  STANDARD 
METALS 


L ab  L4 :  Test Anse r ic a  Pittsburgh  Jab  Mo.  :  j 6 0 -* 6 5 4 5 3 - 1 

SDG  Hq-  : 


Lab  Sasiple  ID:  TCSAB  1 60”! 59963/ 9 


IfistruitL&riL  ID:  X 


5  A-  IN 

MATRIX  SPIKE  SAMPLE  RECOVER! 

METALS 

Cl 3  ant  ID;  A- 011*020415*  1600  MS 
Lab  Name:  TestAmeJ: Buffalo 
SDG  Mo.,.: 

Ma  Lr i  x  :  So  1 i  d  Con ceri tr a  ti  o n  Un its :  mg  /  Kg 

%  Sol  ids :  G  9 .  i 


Analyte 

53ft 

C 

Sample 
Result  (SR) 

C 

Spike 
Added  (SA) 

%R 

Con  t  no  1 
Limit 
%R 

0 

Math  od 

Keren ry 

0.37B  | 

HD  1  i 

0.376 

100  | 

i  BO-120 

7471B 

S3 A  -  Spiked  Sample  Result 


Lab  ID:  400*09453*1  MS 
Job  No, i  430-03453-1 


'■aloulati  ons  are  performed  before  round  ind  to  avoid  round-off"  err  or  a  in  eat  c-ulated  results. 

Mote  -  Results  and  Reporting  Limits  have  been  adjusted  fnr  dry  Height. 
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5A- IN 

Matrix  spike  sample  recovery 

METALS  -  TCLP 


Client  IP:  A- 01-050015-1600  MS  LaL  ID:  $80-89453-4  MB 

Lab  Tiaras:  Test  Ainer  iea  Buffalo  Jab  MOii  430-6  9453“! 

SDG  Ho. : 

Ma Lr lit  :  So  1  i  d  Co n cast tr  a  ti  o n  Uni ta :  rag  /  L 

%  Sal  ids: 


Analyte 

SSR 

C 

Sample 
Result  [srj 

c 

Spike 
Added  [SA) 

%R 

Control 

Limit 

%R 

Q 

Meth  ad 

Arsenic- 

1.19 

ND 

i  -00 

U  9 

75-125 

601 0C 

Ba  riviiri 

4.78 

3-8 

1-00 

100 

75*125 

60 1  0C 

Cadmium 

1.13 

MD 

1  -00 

113 

75-125 

601 0C 

Chromium 

0  *  599 

ND 

1.00 

100 

75-125 

601 0C 

Lead 

1.04 

0.0074 

J 

1.00 

103 

76-125 

601 0C 

Seierj  Ittttl 

0-370 

EFD 

1  -00 

97 

75-125  ! 

601 0C 

Silver 

1.17 

ND 

1.00 

117 

75-125  1 

■6Q1QC 

Mercury 

0,00627 

11 D 

0.00666 

94 

30-120 

7  47  0A 

££R  ^  Spiked  Sample  Result 


'"’SlC'ulciti  otis  ar£  performed  before  roundim*  to  avoid  round-off  errors  in  calculated  r&sults. 
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5  A- 1 N 

MATRIX  SPIKE  DUPLICATE  SAMPLE  RECOVERY 
METALS 


Client  IP:  A- 01-02041 5- 1600  MSP  Lab  ID:  40O-89453-I  MSP 

Lab  Marne:  Te&tAmerica  Buffalo  Job  No,:  450-6  9453-1 

SDG  Mo.,: 

Matrix:  Solid  Conaeiitjiation  Uiiit^:  mg /Kg 

%  Sol  ids :  G  9 . 4 


Analyte 

ESDft) 

C 

Spstk.e 
Added  ISA) 

1ft 

Control 

Limit 

%R 

RPD 

RFD 

Limit 

Q 

Metis  od 

Mercury 

0.370  | 

n .  37b 

101 

30-120 

0 

20  ; 

7471B 

SCR  =  Sample  Duplicate.  Result 


■Oil  eolations  are  per  formed  before  round 3 nd  to  svoid  round-off  error*  in  ■calculated  ream  Its* 

Noto  -  Results  and  Reporting  Lifltils  have  been  adjusted  for  dry  height. 
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5/WEtt 

MATRIX  SPIKE  DUPLICATE  SAMPLE  RECOVERY 
METALS  -  TCLP 


Client  ID :  A- 01-05 0015-1600  MSD  Lab  ID:  400*9 9453-4  MSD 

Lab  Name:  Test  America  Buffalo  Job  No,:  48  0-0:34 5 3-1 

SDG  JloT : 

Matrix i  Solid  ConcsetitJEation  Unita:  mg/L 

&  Sol  j  ds  : 


Analyte 

(SDR) 

C 

Spite 

Added  [SA) 

m 

Central 

Limit 

%R 

RPD 

RFD 

Limit 

Q 

Meth  pd 

Arsenic- 

1,12 

U2 

" -- 1 2- 

6 

20 

601 0C 

Pa  rUm 

4.49 

71 

75-125 

6 

20 

FI 

60]  0C 

Cadmium 

1  .01 

1  .00 

1.07 

75*125 

6 

20  | 

601 0C 

Chromium 

0.942 

1.00 

94 

75-125 

6  i 

20  i 

601 0C 

Lead 

■”i 

a> 

CO 

t> 

1,00 

97 

75-125 

6 

20  ! 

601 0C 

Se.len  iuni 

1*07 

1*00 

107 

75-125 

10 

20  | 

601 0C 

Silver 

1.10 

1.00 

110 

75-125 

6 

£0  | 

•6010C 

K&rcury 

0,00627 

Q.GD668 

94 

BO— 120 

0 

20  i 

7  47  QA 

SDL  —  £ -ample  Duplicate  {Sennit 


'"-aleulaticais  ar£  performed  before  rouftdtntf  to  avoid  round-off  errorr  in  calculated  results* 
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hB-IU 

ROST  DIGESTION  St3 IKE  SAMPLE  RECOVERY 
METALS  “  TCLP 


Clienf.  IP:  A- 01-05 0?15- 1600  PDS  Lab  ID:  400-09453-4  PCS 

Lab  Name:  TtestAm&riea  Buffalo  Job  No,:  430-6  9(153-1 

SD'j  No.  : 

Matrix;  Solid  Concentration  Unit^i  mg/L 


Analyte 

35  R 

C 

Sawple 
Kesulr  £Sf0 

C 

Spike 
Added  (SAJ 

*R 

Control 

Limit 

%R 

Q 

Method. 

ND 

1.00 

IIS 

80-120 

6010C 

4,74 

3-9 

1 ,00 

80-120 

SQIQC 

1-13' 

1-00 

80-120 

601 0C 

Chromium 

0,989 

UD 

1.0Q 

99 

|  90-120  - 

6010C 

Lead 

1,03 

0-0074 

J 

1,00 

Tin 

30-120  ; 

6010C 

Selenium 

5 . 10. 

ND 

5.00 

mm 

80-120  | 

6010C 

Si  Ivor 

1.17 

NO 

1  .00 

BB 

BO- 120  i 

SOI  DC 

33  R  -  Spiked  Sample  ^sult 


'"■alculati  ous  are  performed  be  far*  round! nd  to  avoid  round-off  errors  in  calculated  results* 
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IN 

LAli  CONTROL 


Iisab  I  Dr  LCS  400*27037 4/ 3-A 

Lab  Name:  Teat  Ame_r ica  Buffalo  Job  No,;  4AG-0 3453-1 

Sample  Matrix:  Wat^r  LCS  Source:  MED  TCLP  POO  13 


Analyte 

Wti  L^r  (mg/L ) 

Tarue 

Found 

C 

%K 

Limits 

0 

Method 

Arsenic 

1,00 

■iiJ 

Ho" 

Bar  linn 

1,00 

0.973 

J 

97 

00 

120 

601  DC 

Cadmi um 

l  . 00 

1 . 02 

30 

120 

60 10C 

Chromium 

1  .00 

Q.9S2 

90 

30 

120 

601 OC 

Lead 

1 . 00 

0.98  0 

90 

80 

120 

5010C 

Selenium 

1 . 00 

1.  09 

IDS 

30 

120 

60  IOC 

Silver 

1  .  0D 

1-04 

104 

30 

120 

6010C 

calculations  are  performed  iietore  rounding  to  avoid,  round- ot;  errors  in  calculated  results, 
Ppm  VII A  -  IN 
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7  ft- IN 

LAli  CONTROL  SAMPLE 
METALS 


I.*b  ID?  hCS  460-270385/ 3-A _ 

Lab  jtop;  Test Amer ica  Buffalo  *lah  No,:  330-8  9453-1 

Sample  Matrix:  W^ter  LCS  Source:  MEH  HG  TCLP  W  00073 


Wn  ter  (nig/L ) 

Analyte 

True 

Found 

c 

%R 

L  i  in  i  ts 

Q 

Me?  r.hod 

Mercury 

i  bon 

97 

30  |  120 

7.4  7  Oft 

calculations  ate  performed  delate  rounding  to  avoid,  round- ott  errors  in  calculated  resulta. 
PpRM  VIIA  -  IN 
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m-i  n 

LCa-CERTiL'il^D  ftfElfftEtfC®  MATliA-Ai. 
METALS 


I^b  ID*  LCSsm  490-27 0135/ 2 -A 

Lab  Name:  XGsLAiner  ica  Buffalo  Job  Mo.  :  4 G 0-G  9'i53-l 

Sample  Matrix:  Solid  LCS  Source:  MED  5RM  DOS 5  GOOD 2 


Solid  (mg7  Kg ) 

Analyte 

True 

Found 

c 

4R 

Liim.i  Ls 

Q 

Ms thod 

Mercury 

a.3T” 

L1CU? 

51.3  |  148,1 

calculations  ate  perlomed  i>etore  roundlMr  to  avoid,  toundot;  ettors  in  calculated  results. 
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LAii  CONTROL  SAMPLE 
METALS 


li-ab  IP*  hCS  18 13-1597  &0/2-A _ 

Lab  Name:  X c  j t. Amo i  i tj. a  f  j.  tt  sbuiclh  <3bb  Mo .  :  --IGO-C  ?-J  5.3-1 

Simple  Matrix:  Solid  LCS  Source:  MTAP IT TI CFMS_0 D 022 


Analyte* 

Solid  (utC]/Kg ) 

Teus 

Found 

C 

feR 

L  i  in  i  ts 

Q 

M&thbfd 

Arsenic 

3.92 

a 

93 

— ST 

mr 

602  OA 

Bat lum 

I9€ 

176.9 

90 

B0 

120 

SQ2GA 

Cadmi um 

•  .90 

4«6S 

00 

120 

6020  a 

Chromium 

19.6 

20.  fib 

105 

80 

120 

602  QA 

Silver 

4.-90 

4,72 

96 

00 

120 

6020  A 

Lead 

1 ,96 

1.  97 

100 

30 

120 

602  OA 

Selenium 

6. 9611 

0.711 

93 

30 

120 

6020 A 

Calculations  are  pertotEaed  iiatore  rounding  to  avoid,  round-  ot£  errors  In  calculated  te suite. 
FORM  VII A  -  IN 
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7D-TN 

LAD  CONTROL  SAMPLE  DUPLICATE 
METALS 


Lab  ID*  LC5D  10Q-1537&G/3-A 

Lab  Name i  TesLAiner  ici  lltti-ibuigh  Job  Mo.  :  40O-S  9453-1 

Sample  Matrist:  Solid  LCS  Source:  WAFITTICPMS_Q0G2£- 


Analyte 

(5 DR)  c 

Spike 

Added 

Control 
Lind  t 
%R 

RPD 

RPD 

Limit. 

Q 

NKililiod 

Arsenic 

333“ 

i.-ftS 

93 

00-120 

t 

20 

602  QA 

Bar I  tun 

173. 0 

132 

90 

S0-120 

2 

20 

6Q2QA 

Cadini  um 

4,31 

94 

80-120 

3 

20 

602  OA 

Chromium 

lK£fi£E3 

15- £ 

104 

H 

20 

6020 A 

Silver 

4.81 

97 

H 

20 

6020 A 

Lead 

1.94 

1 .32 

101 

BQ-12Q 

1 

20 

602  0A 

Selenium 

t).87B 

0.962 

91 

80-120 

4 

20 

6020 A 

SDR  Spile  Duplicate  Bus  suits 

Csl'.-alatipns  at*  pEtf^med  b«for.e  toundiiMj  to  avtnd  romjavoEF  ornsrit  in  calculated  te-uitss. 
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8-TM 

133P-$m  M®  LCf-Kl J  LAL  DILUTIONS 

METALS  -  T CLP 


Lab  IP;  4B-0^894®*4 

SDG  Kt>>  _ _ 

Lab  Name:  TestAmer  ioa  Buffalo  Jtb  No;  !£{□— 3 94b 3”  1 

Solid  Concentration  Units :  gig/1 


Analyte 

Initial  Sample 
Result  ( I )  c 

Serial 
ui  lut-ion 

Result  {S)  q 

* 

Di  f  fe rente 

Q 

Method 

Arsenic 

ND 

ND 

lie 

6010C 

Barium 

3_B 

3*74 

J 

1-0 

i 

SOI  DC 

Cadmium 

ND 

ND 

NC  ' 

6  01  DC 

Chromium 

ND 

ND 

m 

6  CHOC 

'  Lead 

cuotm 

J 

ND 

NC 

6010C 

Selenium 

ND 

m 

tic 

601QC 

Silver 

ND 

ND 

NC 

60  IOC 

Caltmii  at  %  oiftS  are  performed  pefiore  touiiaixjg  to  eivoid  round  atf  errors  iti  calculated  results, 
FDKM  Vi II— IN 
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9-IN 

I  MD  ICb-KS  SERIAL  PILOT IQ NS 

METALS 


Lab  ID i  4 80-8945 3-1 

5D G  3tfo:  _ _ 

Lab  Name:  T&stta&rica  Buffalo  Jofo  Wo;  48  0-394  5  3-1 

Matrix;  Solid  Cd&o^trat^i on  mg/ Kg 


Analyte 

Initial  Sample 
Result  If Iti  c 

Serial 

Pi  lotion 

Result  {S)  c 

* 

Difference 

Q 

Method 

Mercury 

ND  | 

ND  | 

lie 

7S7IB 

Calculations  are  pert  ormed  ftetore  lotLnaiXjg  to  avoid  round  otf  errors  in  calculated  results  r 
FORM  Vlll-Il'f 
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3-TN 

I  SL—r.LS  mu  IgMtfS  SERIAL  DILUTIONS 
METALS  -  TOLL 


Lab  ID  i  4B-£K094®-4 

5DG  ftg;  _ _ 

Lab  jStaiflef  T&stAmer  its  Buffalo  Job  Wo;  480'— 3  94  b  3-1 

MsLiix;  Solid  To nee n  Lr  a  L  i  on  Units:  gtcf/l 


Analyte 

Initial  Sample 
Result  If Iti  c 

Sfti'ial 

Di lotion 

Result  {S)  ^ 

* 

Difference 

Q 

Method 

Mercury 

WD  | 

ND  | 

UC 

747  DA 

Calculations  are  t'etore  louiKLitjg-  to  avoid  round  alt  etrora  iti  calculated  results r 

FORM  viii-Ii'f 
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9-IN 

DETECTION  LIMITS 
METALS  -  TOLL 


"Lab  NarnE=;  Test America  Buffalo  Jbb  Number;  4 8 0~fl9 45-3-1 

SDG  Number- 1 

Matrix;  Solid  Instrument  ID;  ICAP2 

Method;  601 PC _  MDL  bate;  04/29/2015  13; 01 

Prep  Method;  3010 A 
Lea oh  Method:  1311 


Analyte 

Wavelength/ 

Mess 

RL 

(mg/Ll 

MOL 
(mg /LI 

Arsenic 

lHu.042 

0.015 

0.005S5 

Barium 

455,403 

1 

0.1 

Cadmium 

228  T  302 

0.002 

0 .0005 

Chromium 

267.716 

0.02 

0.01 

Lead 

220.333 

0. 02 

.  ]03 

Selenium 

196,  0  90 

0.025 

0.0087 

Si iver 

328.063 

0  -  00]  7 

L'C'RM  IX  *  1M 
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CALlflRftTXOM  BLANK  DETECT  10 W  LIMITS 
M£TAE$  “  TCLt' 


"Lab  Name;  Test  Alter  ica  Buffalo  Job  Number;  i80“0S453-l 

SDG 

Matrix;  Solid  Instrument  ID;  ICAP2 

Method;  601  PC _  XMDL  Date:  04/2 9/2Q15  13:01 


Mlilyte 

Wav  el  eng  tli/ 
Masa 

XRL 

(ing/L) 

XMDL 

(mg/L) 

Arsenic 

189. 042 

0.015 

0.00555 

Barium 

455. 4 Q3 

0.002 

0,0007 

Cadmium 

228. B 02 

0.002 

0,0005 

Chromium 

267,118 

0.004 

0.001 

Lead 

220  T  353 

0*01 

0.  003 

selenium 

196.090 

0 . 025 

0.0087 

Silver 

326,068 

0.006 

0.0017 

worn  IX  -  1H 
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55-IN 

DETECTION  LIMITS 
METALS  -  TCLb 

L ab  M a i rt&  :  Test Aiv.e r ica  0  j ff  al o 
S~""i  inm-ber: 

Matrix;  Solid 
Method:  7470A 
P iiep  Methods  74  70 A 
T.,e  a  ch  He  t .  1 1  ©d :  1311 


Analyte 

Wavelength/ 

-RL 

MOL 

Mass 

(mg/L) 

(mg/L) 

Mercury 

253  -  7 

0*0002 

0*09012 

Jo  Muni -■•=  r  :  1  £0-  3945  3-1 

Instrument  ID:  L EEMAN2 

L^te:  01/26/3010  00:  PC 


gOftM  IX  *  IH 
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CALIBRATION  BLANK  DETECT  ION  LIMITS 
METALS  “  TCLP 


Lab  Name;  TestArcerica  Buffalo  Job  Hiuiib^r;  4 80“0S 45-3-1 

SDG  Number: 

Matrix;  Solid  Instrument  ID;  LEEMHM2 

Method;  747Q.fi _  XiflDL  Date;  Q1/2B/2010  00:00 


AtLaiytfe 

Wavelength/ 

Mass 

XRL 

(ing/L) 

XMDL 
(mg  /L) 

Mercury 

253,7 

0,0002 

0,00012 

D'-'FM  IX  -  1H 
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y-TN 

DETECTION  LIMITS 
METALS 

Lab  N a irte  :  Test Aiv.e r ioe.  B u f  f  a  1  o 
S I u p  Niiiiiba  r: 

Matrix;  Solid 
Method*  7471 B 
Prep  Method;  7  4  7  IB 


An  a 1 v t-e 

Wave! amgth/ 

RL 

MPL 

Mass 

(mg/ Kq ) 

(mq/Kq) 

Mercury 

253.7  | 

0.02 

0.0081 

Jo  Ml i r:iJ r  :  4  80-  0 '? 4 §  3 - 1 

Instrument  ID:  LEEMAN2 
MDL,  Da t & :  01/29/2010  00:  PC 


L'C'RM  IX  *  1H 
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^-TN 

CALIflUATIOW  BLAttK  DETECTION  LiKlTJ 
METALS 


"Lab  I'lairtEf ;  TestAi&erica  Buffalo  Job  Humber;  460»09453-l 

SDG  Humber: 

Matrix;  Solid  Instrument  ID;  L.EEMHW2 

Method t  747  IE _  XML  pate:  01/29/2010  00:00 


Analyte 

WavelEriig  th/ 
Mass 

XR L 

(mg/L) 

XMDL 
(mg  /h) 

Mercury 

253,7 

0,0002 

0,00012 

L'Vm  LX  *  1H 
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y-IN 

DETECTION  LIMITS 
METALS 


Lab  N  a  me  r  Test  An,e  r  i  c  a  L-  i  1 1 3 bu  r  gh 
SDG  Number: 

Matrix;  Solid 
Method;  6 020 A 
Prep  Method;  JOB OB 


j  ■  ji  T'l  ll  [  nJ  _-ie?  r ;  480^09453-1 


Instrument  LDt  x 

MDL-  01/23/2010  19a  04 


Analyte 

Wavel ength/ 
Mass 

RL 

(mg/Kg) 

MDL 

(mg/ Kg) 

Ar senic 

75 

0.1 

0.0181 

Barium 

]  37 

1 

O.Oirn 

Cadmium 

111 

0*1 

0-007 

Chromium 

52 

0.2 

o.ooei 

Lead 

2.09 

0.1 

0 . 0036 

Selenium 

32 

0.5 

0 • 0502 

Silver 

107 

0*1 

0.0033 

ffiRM  IX  -  1H 
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9-TW 

CAL I a ration  blank  detection  limits 

METALS 


Lab  Name;  Test  Air, erics  Pittsburgh  Jbb  Number;  480*89453-1 

SDG  Number; 

Matrix;  Solid  Instrument  ID;  x 

Method;  6 020 A _  XJflDL  Date:  01/23/2Q1Q  19:04 


Analyte 

Wa  v  el  eng  tli/ 
Masa 

ERL 

(ug/LJ 

XMDL 

{□g/X) 

Arsenic 

75 

1 

■0*2908 

Barium 

137 

10 

U  ,098 

Cadmium 

111 

1 

0,1144 

Chromium 

52 

2 

0,54 33 

Lead 

208 

1 

0-0192 

selenium 

B2 

5 

0.4216 

Silver 

107 

1 

0,0362 

L'C'RM  IX  *  1M 
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361 
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ICP- AES  XJfTERELEMEHT  ODFUEGSIOW  EACT'HRS 

memSls 


362 
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l  l-Mdra 

LINEAR  RANGES 
METALS 


Lab  Hains;  Testfioexipa  Buffalo  Job  Ho:  460-13 9453-1 

SDG  no. :  _ _ _ _ _ _ 

Instrument  ID ;  TCAF2  Date;  09/23/2015  14:49 


Analyte 

Integ . 
Time- 
(Sec.) 

Concentration 
{ mg / L ) 

Method 

Arsenic 

15 

50 

60IGC 

Barium 

15 

10 

6010C 

Cadnii  urn 

15 

5 

60 10C 

Chromium 

15 

50 

60100 

Lead 

15 

150 

6010C 

Selenium 

■■■ 

603  QC 

S  i  1  v  &  l 

15 

3 

601 OC 

1'XT'HM  XI  *  in 
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i  i-Hqw 

LINEAR  RANGED 
METALS 


Lab  NAtnec  Test  America.  Buffalo  Job  Ho:  480^85453-1 

SDG  f?o*  :  _ _ __ _ ___ _ _ _ _ 

Inatruntent  ID?  LEEMAN2  Date;  HI/ 13/201  b  15  :  OB 


Analyte 

Integ . 
Time 
(Sec. ) 

Concentration 

{ug/LJ 

Method 

Mercury 

10 

10 

7470A 

Mercury 

10 

10 

7471R 

mm  xi  *  ih 


Page  125  of  166 


11/11/2015 


365 


I  1-IM 

LINEAR  RANGES 
METALS 


Lab  HairtE  :  Tss  tAmer  ica  t' ittsburgb  Job  Ho  :  460-8 &4E>,3-1 

SDG  fto*  :  _ _ _ _ _ _ 

Instrument  ID?  x  Date;  03/14/2011  22:35 


Analyte 

In  teg - 
Time 
(SecO 

Concert t rat ion 
(ug/L) 

Method 

Arsenic 

4  500 

60  BOA 

Barium 

13500 

6020A 

Cadmi  uni 

13500 

6020A 

Chromium 

13500 

602QA 

Si  1 ver 

2500 

6020  A 

Lead 

20000 

6020A 

Selenium 

4  500 

6020  A 

XI  *  IH 
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U'-TM 

PREPARATION  LOG 
METALS 


Lab  Nar[t£=f  TestAtaerica  Buffalo  fob  Ho,;  490-89453-1 

SDG  No. :  _ _ 

Pr^p  Method;  3010A 


Lab 

Sample 

ID 

Preparation 

Date 

Prep 

Batch 

Initial 

Weight 

initial 

Volume 

<mL) 

Final 

Volume 

(nil) 

hBZ  480*270052/1-0 

l  0/22/3ni5 

1  1  : 30 

270374 

50 

50 

MB  480-27Q374/2-A 

10/22/2015 

lit  30 

270374 

50 

5CT 

lcs 

10/22/2015 

11:20 

270374 

50 

%Thawm 

480H394'5>-i 

10/22/2015 

11  :  3Q 

270374 

50 

480-69453-2 

10/2272015 

11:30 

270374 

50 

480-6  04  53-3 

10/22/2015 

11 :  30 

ffirr 

50 

43G-S  9453-4 

10/22/2015 

11:  30 

270374 

50 

50 

460-39452-4  MS 

10/22/2015 

11:30 

270374 

50 

50 

4B0-B94'53-4  MSP 

10/22/2015 

1 1  :  30 

270374 

50 

50 

fORM  XIX -IN 
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367 


U'-TM 

PREPARATION  LOG 
METALS 


Lab  Naitte  ;  Test  America.  Buffalo  Job  No,;  480-89453^1 

SDG  No. :  _ _ _ _ 

Prep  Method ;  7  47  IB 


Lab 

Sample 

ID 

Preparation 

Date 

Prep 

Ba  tch 

Initial 

Weight 

fq) 

Initial 

Volume 

Final 

Volume 

to) 

MR  480*270 135/1 -A 

1  0/21  /2  m  5 

1  r:  :  On 

27 D 135 

+0*5937 

so  : 

10/21/2  015 

15:00 

270135 

+  0,0239 

50 

■1B0-S94  5  3-I 

10/21/2015 

15  :  ■ 

270135 

+0.5970 

480-894153-1  MR 

10/21 /2015 

15:00 

270135 

+0.5942 

50 

■  II  1  II  11 

10/21/2015 

15:00 

270135 

+  0.5  954 

50  ; 

480-89453-2 

10/21/2015 

15 :  00 

270135 

+0,5845 

50 

480-89453— 3. 

10/21/2615 

15  :  OO 

27Q135 

+0,5921 

50 

480-89453-4 

10/21/2015 

15;  00 

270135 

+0.5874 

50 

i'^m  XIX -IN 
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368 


U'-TM 

PREPARATION  LOG 
METALS 


Lab  Hai\is=  ;  Test  America  Buffalo  fob  Ho,;  490-89453-1 

SDG  No. :  _ _ _ 

Prep  Method;  7410A 


Lab 

Sample 

ID 

Preparation 

Date 

Prep 

Batch 

Initial 

Weight 

Initial 

Volume 

<I»L) 

Final 

Volume 

(niL) 

LB2  430-270652/1-E 

1  0/22/7015 

12:15 

30 

50 

ML  4  S  0- 2  7  0  3  85 /  2~  A 

10/22/2  0  15 

12.  v  15 

270365 

30 

50 

LC3  430-27 0  335 /3-A 

10/22/2015 

12: 15 

270365 

50 

4  8  0-8  94*5  3^:1 

10/22/20X5 

12  r  15 

270385 

30 

480HB!S4‘53-2 

10/22/2015 

12:15 

270305 

30 

40O-e?453*3' 

10/22/2015 

12: 15 

30 

4SG-S  94 5 3-4 

10/22/2015 

12 : 15 

270365 

30 

50 

4  60-394153-4  MS 

10/22/2015 

12:  15 

270385 

30 

50  : 

4  8  0-B  94133-4  MSP 

10/22/20X5 

12:15 

270385 

30 

50 

fORM  XII-IM 
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369 


i  x-tm 

PREPARATION  LOG 
METALS 


Lab  NauiEST  Test  Air,  erica  Pittsburgh  fob  No.:  430-89453*1 

SDG  Ho*  :  _ _  _ 

Prs p  Method:  3050B 


Lab 

Sample 

ID 

Preparation 

Date 

Prep 

Batch 

Initial 

Weight 

(9) 

Initial 

VO  1  Lillie 

Final 

Volume 

(niL) 

MR  150-15 9790/ 1~A 

1 1/09/2015 

11 :  44 

159790 

00001 . 04 

100 

LCS  1SQU5  57 90/2 -A 

11/03/2015 

12:44 

1597?0 

00001,02 

100 

LC5D  180-15 97 50/ 3 -A 

11/03/2015 

12:44 

133730 

00001.04 

480-83433-1 

11/09/2015 

12:44 

159790 

Op 0U 1 . 04 

TnWl 

4  8  0-8  MS  3-2 

11/09/2015 

12:44 

159790 

00001 . 05 

400-83453-3 

U/03/2015 

12:  44 

153790 

00001 . 01 

48Q-8 5453-4 

11/09/2015- 

12:44 

159790 

00001,04 

100 

i'^m  xu*  iii 
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13-TH 

ANALYSIS  RUN  LOG 
METALS 


Lab  Name"  TestAmerica  Buffalo  -Job  No,:  480-9.9453"! 

SDG  No . : 

Instrument  ID:  ICAP2  Method:  6G1QC 


Start  Data:  10/23/2(315  15:55  End  Date:  10/23/2015  21:15 


Lab 

SiiSETp]  e 

ID 

E 

/ 

F 

T 

ir 

S 

e 

Time 

Analytes 

A 

g 

A 

s 

B 

a 

c 

d 

C 

r 

F 

b 

s 

£ 

1CIS  4B0-27O3BW1 

1 

15:55 

“ 

IT 

“x- 

"T" 

X 

X 

15:55 

El 

* 

X 

X 

X 

X 

X 

B 

1C  480-270880/3 

16:01 

y 

X 

X 

u 

m 

El 

IB 

B 

IC  4&O-Z7Q8S0/4 

It:  0  4 

x 

X 

X 

X 

IB 

B 

X 

B 

B 

B 

■ 

B 

B 

u 

■ 

B 

u 

m 

TCV  4BQ-27QB80/5 

1 

16:0* 

X 

X 

X 

X 

X 

X 

X 

1 

ism 

X 

X 

X 

X 

X 

X 

X 

ICVL  4a 0-2700 ac/^ 

1 

y 

il 

u 

B 

>: 

X 

X 

■ 

Hi 

m 

23ZSZZ 

1-6:17 

_ 

IC3&  43  0-2  7113  3  0/9 

1 

15720“ 

X 

X 

X 

X 

X 

X 

X 

■ 

m 

ICSftB  400-270330/10 

l 

16:24 

X 

El 

IE31 

X 

X 

X 

1 

■ 

■ 

■ 

CCV  480-210880/11 

n 

IB 

IBS 

u 

B 

■ 

IB 

m 

■ 

« 

H 

H 

■ 

B 

u 

H 

H 

■ 

H 

B 

u 

B 

■ 

CCV  480  570830/14 

1 

13:51 

X 

X 

X 

X 

X 

COB  430- 270880/15 

1 

19:51 

X 

X 

X 

X 

X 

X 

x 

CCVL  43 0“2 70S  SO/ 18 

1 

19:57 

y 

y 

y 

El 

B 

B 

B 

ma 

F 

r^m:  r 

y 

m 

El 

EJ 

Ed 

B 

B 

ma 

T 

i 

X 

X 

y 

El 

B 

B 

B 

H 

1 

T 

20:17 

X 

X 

7 

X 

X 

* 

s 

M 

m 

■ 

H 

480-83451-1 

litaa 

U 

X 

u 

EJ 

X 

X 

B 

B 

H 

■ 

410-55453-2 

ma 

U 

X 

El 

El 

EJ 

IB 

B 

B 

450-89453-3 

ma 

HI 

X 

B 

y 

B 

B 

B 

■ 

CCV  4  80  -27033  0/2  3 

d 

X 

x 

X 

X 

X 

X 

* 

COB  480-270380/24 

1 

20:33 

X 

X 

X 

X 

X 

X 

X 

CCVL  480-270880/25 

i 

20:37 

X 

X 

X 

X 

X 

X 

X 

URg^Fr 

1 

? 

20:40 

u 

* 

El 

El 

y 

ta 

■ 

■ 

480-89413-4  SD 

ma 

p 

“^143 

u 

* 

m 

B 

m 

B 

m 

■ 

m 

B 

490-85453-4  Ft* 

p 

20:47 

y 

X 

El 

y 

M 

B 

m 

B 

480-85453-4  MS 

\ 

p 

20:5  0 

X 

X 

X 

X 

X 

X 

480-89453-4  MSP 

i 

p 

20:53 

X 

X 

X 

X 

X 

X 

n 

H 

H 

CCV  430-270380/31 

i 

21:39 

X 

X 

X 

X 

* 

X 

X 

■ 

H 

H 

C'CE  48  O' 2  7  OS  8  07'3  2 

i 

TltTE 

X 

X 

X 

X 

X 

X 

y. 

CCVL  43  fF23  03  3  r']T 33 

i 

21:15 

X 

X 

X 

X 

X 

X 

X 

rrypH" 

?  =  Ttt£ 

T  *  TptiL/JJA 


FJRM  XII  1-IN 
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371 


13-TH 

ANALYSIS  RUN  LOG 
METALS 


Lab  Name;  TestAmerica  Buffalo  -Job  Nci ,  ;  480-89453"! 

SDG  Ho , : 

TrcstEwn&nt  ID;  ICAP2  Method:  6010c 


Start  Date;  10/24/2015  09*32  End  Date;  10/24/2015  lit  42 


Lai> 

srarap]  e 

ID 

D 

/ 

F 

T 

y 

s 

e 

Time 

Analytes 

s 

e 

IC IS  4BQ-271QQS/1 

1 

09:32 

* 

_ 

— 

HI 

Q 

IB 

B 

B 

■ 

B 

H 

Li 

H 

Bl 

B 

■ 

IC  4&0-271Q06/1 

0  9  1 4  2 

x 

B 

B 

S 

rev  4BQ-271006/5 

1 

09:45 

X 

H 

B 

TCl  4BC-271GW6 

1 

09=48 

ca 

icvl  490- :  tiogs/7 

1 

El 

B 

■ 

B 

CRI  480^7 1004/8 

B 

B 

■ 

■ 

ICSA  430-271006/9 

Bfl 

bh 

El 

B 

■ 

B 

3CSAB  4  BO-27 1006/ 10 

i 

10:  nr. 

u 

: 

. 

. 

. 

■:: 

L 

CCV  480-271006/11 

10:05 

H 

Bl 

i 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

1 

COB  460-27:006/12 

10:0  B 

CCVL  4B 0-271006/13 

10:12 

CCV  480  271008/14 

1 

IQ!  IS 

X 

CCE  A  SO -271006/15 

* 

10  i2  1 

H 

CCVL  4180-7  71006/16 

i 

10:25 

* 

5 

p 

El 

Bifl 

j^B 

El 

B 

B 

■ 

:B 

BB 

Id 

■ 

B 

■ 

B 

■ 

CCVL  480-271006/20 

CE 

11  :03 

* 

B 

■ 

■ 

B 

■ 

Kl 

u 

11:06 

Id 

H 

B 

■ 

B 

H 

19 

El 

11:09 

H 

. 

. 

4. SQ  3  9453-4 

5 

* 

11:13 

El 

B 

H 

n 

48Q-89453-4  ED 

25 

P 

11:115 

H 

w 

430-R9453-4  PDS 

6 

P 

11 :19 

U 

EUjjHSBESBSBI; 

Kl 

■a 

Id 

B9 

■a 

Id 

CCV  4 @0-27 1008/25 

i 

11:76 

El 

CCE  450-27 1 008/2 9 

1 

11=39 

* 

■ 

■ 

H 

1 

B 

1 

CCVL  400-27 1 006/ 10 

i 

11:42 

El 

■ 

B 

B 

B 

B 

B 

B 

B 

B 

L-L~ej;'  Tv-peg 
P  -  TCLP 


£1QRM  XII  1-IN 
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13-IH 

ANALYSIS  RUH  LOG 
METALS 


Lab  HiEurte ;  TastArtierica  Buffalo  -Job  Nor‘  480-89453-1 

SDG  Ho , : 

ICStCjSfl^nt  TD:  LBEMAN^  Method :  7  470A 


Start  Data!  10/22/2015  15:28  End  Date;  10/22/2015  17:20 


Lab 

JSSBip]  e 

ID 

D 

i 

T 

y 

# 

e 

Time 

Analytes 

H 

g 

ICV  4trQ-2lt?525/l 

1 

15!  26 

“ 

- 

ICB  4*30-270525/2 

1 

15:23 

u 

H 

m 

H 

■ 

H 

KB 

H 

g 

H 

H££HiK 

Hi 

H 

| 

H 

H 

H 

460-770525/5 

15:73 

ZZZZ2Z- 

15234 

ZZZZZZ 

15:3b 

~ 

mi 

uaa 

H 

H 

H 

H 

H 

H 

hi 

BSfijH/ 

H 

H 

■ 

H 

H 

H 

I  II  H  IM  . . 

15:41 

zzzzzz 

15:43 

. 

zzzzzz 

HO 

H 

m 

H 

H 

H 

H 

H 

H 

H 

ZZZZZZ 

15:43 

BB 

H 

H 

H 

H 

H 

H 

ZZZZZZ 

15:50 

ctv  430-270525/16 

15:52 

H 

H 

H 

H 

H 

BSHiH^- 

H 

H 

HI 

H 

H 

H 

Z2Z2ZZ 

15:57 

.  . 

. 

. 

mm 

BS^SHB£< 

Z2E2ZZ 

2EZ22E 

HHH???I 

ZZZZZZ 

15:06 

mm 

letfls 

ZZZZZZ 

16:09 

zzzzzz 

ISQ£2Hl§ 

CCV  460-270525/26 

16:1  4 

. 

CCS  430-270525/29 

1  S>1  6 

mm 

0ZZE3Z 

B£BE^E3i 

22ZEZE 

23ZZEZ 

ZZZZZZ- 

ZZ7&ZZ 

ZZZZZZ 

hhh*!??! 

^H 

Hff£H 

. 

ZEIZZZ 

IRIKS' 

CCV  460  270525/40 

i 

16:36 

CCB  4  00  770525MI 

i 

16:3S 

X 

33ZEEZ 

16:39 

FORM  XII 1-IN 
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13-IN 

ANALYSIS  RUN  LOG 
METALS 


Lab  HiEUTte :  TsiStArtieric-a  Buffalo  -Job  Nor‘  480-89453-1 

SDG  No , : 

In  $  jU mm  t  ID;  LEEMAK2  Meth  ad  :  7  4  7  0A 


Start:  Dates  10/22/2015  15:26  Enel  Date;  10/22/2015  17:20 


KarapI e 

ID 

E 

/ 

F 

T 

Y 

5 

e 

Time 

Analytes 

H 

g 

iiism 

16!  41 

_ 

■ 

_ 

SS-3S3S 

16:43 

H 

■ 

m 

H 

H 

zrnzz 

H 

■ 

H 

ZZZZZZ 

_ 

l-6f4B 

_ 

__ 

_ 

. 

||3 

I® 

fig 

jpf 

gj 

M)31 

El 

KHI 

■ 

■ 

■ 

T 

It :  56 

H 

LCF  4SQ  2703S57B  -.fi 

I 

T 

16:57 

c cv  430-270525/5* 

L 

16:59 

Q 

CCB  48.0-27  0525/53 

1 

m 

U 

H 

■ 

■ 

■4B0-B9453-1 

I 

£ 

1 7 : 0  P 

El 

jjfj 

■ 

480-  39453-  2 

1 

I 

17:04 

H 

■ 

H 

SQM 

El 

H 

h 

43a -394 '53  '1 

i 

p 

17  :0B 

X 

4M-SH53M  Sp 

5 

p 

17  M0 

X 

H 

4TflF?9453-4  NS 

i 

£ 

TTTI^ 

H 

U 

4&fnF94?3  I  HBEi 

l 

P 

Bgtl  9 

El 

m 

ivttzt 

17:15 

.. 

■ 

CCV  430rS7Cl52  5/-fi2 

I 

1  7 1  ]  7 

U 

fli 

c3W  4fl0-27U525S43 

l 

17  :i  a 

El 

HI 

CCVL  480270525/64 

1 

17 : 20 

H 

■ 

L-r.i  Tyr."^ 

r  -  Tcgp 
T  =  Tot-al/Mft 


FGRM  X111-IW 
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13-TH 

ANALYSIS  RUN  LOG 
METALS 


Lab  Name:  TestAmerica  Buffalo  -Job  No,*  480-&9453-1 

SDG  No , : 

Ircstwrtetot  ID;  LEEMAN2  Method:  7471B 


Start  Date:  10/21/2015  16:34  End  Date:  10/22/2015  07:09 


L  ai? 

STaWp]  e 

ID 

D 

/ 

F 

T 

y 

p 

e 

Time 

Analytes 

H 

g 

ICV  4B0-27OES9/1 

1 

16!  34 

T 

- 

— 

~~ 

IC&  480-27 G2& 9/2 

1 

1  b :  3  0 

H 

U 

heh^ 

H 

Rl 

H 

H 

M 

H 

Hi 

H 

| 

H 

H 

H 

COB-  450-27  CIS 9/5 

15:4] 

%%%%%% 

1S:42 

ZZZZZZ 

16:43 

ZZZZZZ 

16:45 

EHUMip' 

ju 

■ 

■ 

■ 

■ 

M 

M 

M 

M 

■ 

■ 

1  6  E  4  & 

is 

16:49 

zzzzzz 

Ml 

M 

m 

ggg^nr 

H 

H 

H 

H 

zzzzzz 

16:54 

32ZE2Z 

16:53 

CCV  4e0-2702*9/lb 

1 

71 

COB  480-270289/17 

i 

11 

2  2  ZZ  ZZ 

EHXH^ 

H 

■ 

■ 

M 

M 

min 

■ 

■ 

M 

M 

■ 

■ 

■ 

ZZZZZZ 

17:03 

mm 

17:05 

: 

HI 

■ 

H 

■ 

■ 

■ 

B 

■ 

H 

|^B 

B 

H 

M 

M 

H 

M 

ZIZZZ2 

17:09 

3SSSSJ- 

17:]  ] 

mm 

■ 

1 

T 

17714 

El 

ccv  4eo-27o^B9/:a 

1 

17:1  6 

y 

CCB  4B0-270399/39 

7 

17=1  7 

* 

.Ch'SHH  4SO-27  0135/2-A 

I 

T 

17;  J  5 

El 

480 -894 53-1 

1 

T 

17:20 

El 

4  BO  894  53  I  SB 

h 

T 

17:11 

* 

m 

HI 

BOH 

M 

i 

T 

Q 

460-89451-2 

i 

T 

El 

KlffgMMig?  3B 

B9 

jfcjj 

KUfiiHo 

y 

■lHQ’894  5j-4 

1 

T 

17 : 3’0 

71 

Kl 

HI 

El 

KB 

U 

OCVI  480-270289/40 

t 

17:35 

X 

CCV  400-270209/41 

oTTH 

CCB'485- 2T02W/T2 

07:29 

_ 
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13-IN 

ANALYSIS  RUN  LOG 
HSU'ALU 


Lab  Helium  Te^tArtierica  Buffalo  -Jbb  Nor‘  480~B9453^1 

3D S  Ho  * : 

Instrument  ID;  LE1EMAH2  Method;  7  471B 


Start  Date;  10/21/2015  16:34  Duel  Date:  10/22/2015  07:38 


U=l& 

3 

IB. 

B 

> 

F 

T 

y 

5 

E 

Time 

Anilyt^S 

H 

g 

zmzz 

07 : 30 

ccrv  480-270289/44 

07:34 

r-r-b  4S0-Z702B9/45 

07137 

CCVL  ■48  0-270289/46 

07:3S 

Pcgp  Tygb>$ 

T  -  T  otal/NL 


E’GRM  X1I1-IW 
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13-IN 

ANALYSIS  RUN  LOG 
METALS 


Lab  Name*  TastAmerica  "Pittsburgh  Job  No ,, 7  480-S9453-1 

SDG  No , : 

Trrstru^&ut  ID;  X  Method:  6020A 


Start  Data;  11/09^2015  14:45  End  Data;  11/10/2015  12:42 


Lab 

Sfasip]  e 

ID 

D 

/ 

F 

T 

y 

p 

e 

Time 

Analytes 

A 

g 

A 

s 

B 

a 

c 

d 

C 

r 

F 

b 

s 

u 

IWI  I53CI- 1599^3/1 

14:45 

“ 

Z 

— 

$TO1  la 0-1599 63/2  Ft 

1 

]  6:23 

u 

ifl 

tJ 

X 

X 

X 

X 

■ 

H 

1 

x 

X 

y 

X 

X 

X 

A 

1 

x 

X 

X 

X 

X 

X 

X 

1C:  39 

x 

X 

X 

X 

X 

X 

ICS  W-l  5  9563/6 

1 

1  S:JR 

X 

X 

X 

X 

X 

X 

X 

CRI  180-159963/7 

b 

16:53 

X 

X 

X 

X 

X 

X 

X 

■ 

IC5A  ISO -15956378 

1 

ITTs^ 

X 

X 

X 

X 

X 

X 

■ 

TCSRB  l¥EP  1 5556379 

L 

l7To“4 

X 

X 

X 

X 

X 

X 

X 

J 

H 

■ 

CCV  160- I 59963/ t0 

i 

17:09 

u 

El 

KJ 

S3 

li 

X 

X 

M 

■ 

CCBi  10  0-1 599  £3/  11 

1 

17:17 
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13-TH 

ANALYSIS  RUN  LOG 
METALS 


Lab  Warner  TestAmerica  Pittsburgh  -Job  Ho.  *  480-89453-1 

SDG  No , : 

Instrument  ID:  X  Method:  6020A 


Start  Date:  11/09/2:015  14:45  End  Date:  11/10/2015  12:42 
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13-IH 

ANALYSIS  RUN  LOG 
METALS 


Lab  Name"  TestAmerica  Pittsburgh  -Job  No.  ;  48A-&9453-1 

SDG  Ho . : 

Instrument  TD;  X  Method:  6G20A 


Start  qfite;  11/09/2015  14:45  End  Date;  11/10/2D15  12:42 
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15-IN 

i'  T-NS  INTERNAL  STANDARDS  RELATIVE  INTENSITY  SUMMARY 
METALS 


Lab  Name;  Test America  Pittsburgh  Lob  No,;  460— !3  945i^J  —  1 

SDG  No. :  _ _ _ _ 

ICP-MS  Instrument  ID:  X  Start  Date:  11/03/2015  End  Date:  1.1/ 10/2015 
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15-IN 

i'  T-NS  INTERNAL  STANDARDS  RELATIVE  INTENSITY  SUMMARY 
METALS 


Lab  Name;  Test America  Pittsburgh  Lob  No,;  460— !3  945i^J  —  1 

SDG  No. :  _ _ _ _ 

ICP-MS  Instrument  ID:  X  Start  Date:  11/03/2015  End  Date:  1.1/ 10/2015 
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ID  " 
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METALS  HATCH  WORKSHEET 


382 


pound  sign  (*}  in  she  amount  added  field  denotes  l  hat  the  te  agent  was  used  andj luted.  All  cal  ail at ton*  ate  patfocstied  using  the  stated  concent  nation  £■>: 
?  ceagent , 


Lab  Maine  ^  Tea  tAine  i  io-a  Buffalo  Job  No  .  t  4  60-4  345  5- 


383 


po  imd  aign  (tj  jui  the  amount  added  field  denotes  that  the  tea-genf.  was  used  undiluted.  All  -ca  Initiations  ate  parfoestied  using  the  stated  concent  tat  ion  C'.: 
?■  reagent. 


Lab  Maine  :•  Tea  tAme r  iea  Biif  f  a :  l  Job  No  .  ^  4  8  0-3  i?4£  J~ 


384 


The  pound  sign  i  *}  in  the  amount  added  field  denotes  that  the  tea-gent;  was  used  undiluted*  All  -ca  Lett  la*,  ions  ate  perfoestied  using  the  stated  concent  l.  at  ion  f  •. : 
this  reagent. 


METALS  BATCH  WORKSHEET 


385 


pound  sign  {i\  in  the  amount  added  field  denotes  that  the  te  agent  was  used  undiluted.  All  calculations  ate  patfoestied  using  the  stated  concent tation  fur 
j  reagent. 


Tea  t  Airse  f  ic-a  Buff  a.  Job  No  .  t  4  0  0  £45  3  - 


386 


The  pound  sign  >*]■  in  the  amount  added  £±eid  denotes  that  the  tea-gent  was  used  undiluted,  rtli  -calculations  ate  gatfo  titled  using  the  stated  concent l at ion  £■.: 
this  teagent. 
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387 


The  pound  sign  (#>  in  the  amount  added  feleid  denotes  lhat  the  te  agent  was  used  undiluted.  All  ca low i a *:dhs  ate  gstfotned  using  the  stated  concentration  £o: 
this  reagent. 


Lab  Maine  ^  Tea  tAine  i  io-a  Buffalo  Job  No  .  t  4  60-4  345  5- 


388 


The  patmd  sign  (t|  in  the  amount  added  field  denotes  l hat  the  teagent  was  used  undiluted,  All  -ca.Lditlaii.DCis  ate  gerfoeiti&i  using  the  stated  concentration 
this  teagent , 


Lab  Maine  :•  Tea  tAme r  iea  Biif  f  a :  l  Job  No  .  ^  4  8  0-3  i?4£  J~ 


389 


The  pound  sign  itj  in  the  amount  added  'file  Id  denotes  that  the  te  agent  was  used  undiluted.  All  -caLdilati  ons  ate  perfoestied  using  the  stated  concent  l.  at  ion  E«. : 
this  ceagent. 


METALS  BATCH  WORKSHEET 


390 


pound  sign  (tf  m  the  amount  added;  field  denotes  that  the  reagent  was  used  undiluted,  IU1  caLcsilstiocis  ate  pstfoestied  using  the  stated  cancan1.  Lation  Enc 
r  ne agent , 


Tea  tAitte  c  ic-a  Buffet.  Job  No  .  t  4  0  0-4  90  3- 


391 


The  pound  sign  i*\  in  the  amount  added  field  denotes  that  the  tea^eht  was  used  undiluted.  JU1  ■ca  Lett  1st  ions  ate  patfOEitied  using  the  stated  content!  at  ion  fur 
this  reagent. 


Lab  Name;  Test  America  Eiiffab  Job  No  .  i  4 $0^8 9453- 


392 


The  found  sign  (tf  in  the  amount  added  field  denotes  that  the  teagent  was  used  undi  luted.  Ml  -talon  1st  ions  ate  garfoestied  using  the  stated  content  Lac  ion  £nc 
this  ceagent , 


Lab  Name  i  Testfliite  r  ic-a  Buff  a.  Job  No  .  t  4  B  O  9I£  2- 


393 


The  pound  sign  i*\  in  the  amount  added  field  denotes  that!  the  tea^ent  was  used  undi  luted,  fill  ca  initiations  ate  fiatfOEitied  using  the  stated  content!  at  ion  fur 
this  teagent. 


Lab  Name;  Tea  turner  ic-a  Pittsburgh  Job  No.;  4#D,-8!>4S3- 


394 


pound  sign  (t}  in  the  amount  added  field  denotes  that  the  te  agent  was-  used  undiluted.  All  calculations  ate  performed  using  the  stated  concent cation  £nc 


Lab  Name;  Teat America  Pittsburgh  Job  No.;  4ffDwS9453- 


395 


pound  sign  in  the  amount  added  field  denotes  that  the  te  agent  was-  used  undiluted.  All  calailstions  ate  pstfocitied  using  the  stated  concert tL melon  Cue 
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COVER  page 
GENERAL  CHEMISTRY 


Lab  Hame-i  Teat.  Awe r  1  c-b  Pittsburgh  Jbb  Number;  4 B0~8 9453-1 

SDG  No. : 

PJS6  j  a  fit :  Gfe  c  r  @59,  i  f  i  e  t  -  ftateQ  E  t?fo  F  C 0  i  W ' 


1 J 1  i  eri t  S amp  1  e  ID 
A-Q1H02Q 4 15-1&QQ 
A-Cl-tijlSlb-ISUO 
A-0 1  — 0  40£ 15-1505 
A-0 1-05 00 15- 1600 


Lob  Sample  iD 
480-89453-1 
430-89'Ibl-^ 
430-8  945- 3-3 
100-89453-4 


DcrtJOnei-if.ss  i 


Page  15/  of  166 


11/11/2015 


397 


3-IN 

DETECT ION  LIMITS 
GENERAL  CHEMI5TRT 


Lab  HAtrus;  TestAiner ica  Pittsburgh  Job  Ntufiber;  4@.0*89i§3-l 

5DG  Hunter; 

Matrix;  Solid  Instrument  ID;  WQEQUIP 

Method:  354QG _  R L  bate:  01/31/2010  13:57 


Analyte 

Wavelength/ 

Mass 

RL 

1%) 

Percent  Moisture 

CM 

For cent  So lido 

0,1 
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51- TW 

CAL  1  li  BAT  I  ON  LLANK  DETECT  iOM  LI  HITT 
CEHEHAL  CHEMISTRY 


Lab  Harris:  Tfesfcfttser ica  Pittsburgh  Job  Number;  4B0“SS45-,?-l 

SDG  Humber: 

Matrix;  Solid  Instrument  ID;  MGEQUIP 

Method;  3540G _  XRL-  Date:  01/31/2010  13;31 


Analyte 

Wavelength/ 

Mass 

XRL 

m 

Percent  Moisture 

0.1 

For cent  So lido 

0,1 

£QM  IX  *  ID 
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13-IN 

ANALYSIS  RTJH  LOG 
GENERAL  CHEMISTRY 


Lab  Harrse;  TestAmerica  Pittsburgh  -Job  No,*  480-89453-1 

5DG  No . : 


Itisurttiflbnt  ID;  NOEQUIP  Method :  254  0G 

Start  Date;  10/27/2015  08:35  End  Date;  10/27  /  2q  I  s  t30i35 
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Shipping  and 
Receiving 
Documents 
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404 


Login  Sample  Receipt  Check  fist 


Client:  U.S.  Army  Construction  Engineering  Resea 


Job  N umber:  480-09453-1 


Login  Number:  69453 

List  Number:  1 

Creator:  Kirteckl,  Kenneth  P 

Question  Answer 

Radioactivity  either  was  not  measured  or,  if  measured,  is  at  or  below  T  rue 

background 

The  cooler's  custody  seal,  if  present,  is  intact.  T rue 

The  cooler  or  samples  do  not  appear  to  have  been  compromised  or  T rue 

tampered  with . 

Samples  were  received  on  ice.  False 

Cooler  T emperature  is  acceptable  False 

Cooler  T emperature  is  recorded  T  rue 

CQC  is  present.  False 

CGC  is  filled  out  in  ink  and  legible.  T rue 

COC  is  filled  out  with  all  pertinent  information  T rue 

Is  the  Field  Sampler’s  name  present  on  COC7  False 

There  are  no  discrepancies  between  the  sample  IDs  on  the  containers  and  T me 

the  CQC 

Sa  in  p  I  es  a  re  receiv  ed  with  i  n  Holdin  g  Time.  F  a  Ise 

Sample  containers  have  legible  labels.  T rue 

Containers  are  not  broken  or  Peaking.  T  rue 

Sample  collection  date/times  are  provided.  T rue 

Appropriate  sample  containers  are  used,  False 

Sample  bottles  are  completely  filled  False 

Sample  Preservation  Verified  T rue 

There  is  sufficient  vol.  for  all  requested  analyses,  incl.  any  requested  False 

MS/MSDs 

VO  A  sample  vials  do  not  have  headspace  or  bubble  is  -6mm  (1/4")  in  T  rue 

diameter 

If  necessary,  staff  have  been  informed  of  any  short  hold  time  or  quick  TAT  T rue 

needs 

Muftiphasic  samples  are  not  present.  True 

Samplesdonot  require  splitting  or  compositing  T  rue 

Sa  m  p  I  ing  Com  pa  n  y  p  rov  ided .  T  rue 

Sa  m  pi  es  receiv  ed  With  I  n  43  hou  rs  of  samp  ling.  True 

Samples  requiring  field  filtration  have  been  filtered  in  the  field  N/A 

Chlorine  Residual  checked.  N/A 


List  Source:  TestAm  erica  Buffalo 


Comment 


Filled  out  byTA  Buffalo 


Imbedded  in  the  sample  ID's 
Canning  Jars 


Samople  -04  contains  59  grams 


USAGE 
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Login  Sample  Receipt  Checklist 


Client:  U.S.  Army  Construction  Engineering  Resea 


Job  Number:  480-09453-1 


Login  Number;  69453 
List  Number:  2 
Creator:  Watson.  Debbie 

Question  Answer 

Radioactivity  wasn't  checked  or  is  <7-  background  as  measured  by  a  survey  T  rue 
meter 

The  cooler's  custody  seal,  if  present,  is  intact  T nue 

Sa  m  p  I  e  cu  stod  y  sea  Is.  if  press  n  i.  are  i  nfcact.  T  rue 

The  cooler  or  samples  do  not  appear  to  have  been  compromised  or  T me 

tampered  with. 

Samples  were  received  on  ice  T me 

Cooler  T emperature  is  acceptable  T rue 

Cooler  T emperature  is  recorded.  T  rue 

GGC  is  present  True 

COC  is  filled  out  In  ink.  and  legible.  T rue 

COC  is  filled  out  with  all  pertinent  information  True 

Is  the  Field  Sampler's  name  present  on  COC?  True 

There  are  oo  discrepancies  between  the  containers  received  and  the  COC  T rue 
Samples  are  received  within  Holding  Time,  True 

Sample  containers  have  legible  labels.  T rue 

Containers  are  not  broken  or  leaking.  T me 

Sample  collection  date/times  are  provided.  True 

Appropriate  sample  containers  are  used.  T rue 

Sa  m  p  I  e  bottl  es  are  com  pi  etel  y  f  i  I  led .  True 

Sa  m  p  I  e  Prese  rv  atio  n  Ver  rfied ,  T  rue 

There  is  sufficient  vol.  for  all  requested  analyses,  incl  any  requested  T  rue 

MS/MSDs 

Containers  requiring  zero  headspace  have  no  headspace  or  bubble  is  True 

<6i7im  (1/4"). 

Mulhphasic  samples  are  not  present  T me 

Samples  do  not  require  splitting  or  compositing  T me 

Residual  Chlorine  Checked  N/A 


List  Source;  TestAmefica  Prttsburgh 
List  Creation;  10^22/15  03:02  PM 


Comment 
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Appendix  G  :  Analyses  of  Condensate  and  Pyro  Oil 


TestAmerica 


TIIE  LEADER  iN  ENVIRONMENTAL  TESTING 


ANALYTICAL  REPORT 

Job  Number:  480-89467-1 
Job  Description:  Cerl  Gasifier  -  Research  Project 

For: 

U  S  Army  Construction  Engineering  Resea 
2902  Newmark  Drive 
Champaign,  IL  61822 

Attention:  Mr.  Stephen  Cosper 


AponaMl  to  ftanv 
JM  V  BUOMUJ4 

IIISWHESWrM 


Designee  for 

Brian  J  Fischer,  Manager  of  Project  Management 
10  Hazelwood  Drive,  Amherst,  NY,  14228-2298 
(716)504-9835 

brian.fischer@testamericainc.com 

11/13/2015 


The  test  results  in  this  report  meet  all  NELAP  requirements  for  analytes  for  which  accreditation  is  required  or  available. 
Any  exceptions  to  the  NELAP  requirements  are  noted  in  this  report  Pursuant  to  NELAP.  this  report  may  not  be 
reproduced,  except  in  full,  without  the  written  approval  of  the  laboratory.  All  questions  regarding  this  test  report  should 
be  directed  to  the  TestAmerica  Project  Manager  who  has  signed  this  report 

TestAmerica  Buffalo  NELAC  Certifications;  CADPH  01 169CA.  FLDOH  E87672.  ILEPA  200003.  KSDOH  E-10187, 
LADEQ  30708.  MDH  036-999-337.  NHELAP  2973.  NJDEP  NV455,  NHDOH  10026.  ORELAP  NY200003.  PADEP  68- 
00281  TXCEQ  T- 1047044 12- 10-1 


TestAmerica  Laboratories,  Inc. 

TeatArrmnca  Buffalo  10  Hazelwood  Diive,  Amharst,  NY  14226-2298 
I  el  (716)  691  -2600  l  ax  (716)  691-7991  www  lestamencamc.com 
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Job  Narrative 

480-894G7-1 


Receipt 

The  samples  were  received  on  1O/2Q/2015  O' 20  AM,  the  samples  arrived  tngood  condition,  properly  preserved  and.  where  required,  on 
ice.  The  temperature  of  the  cooler  at  receipt  was  20.0°  C 

Receipt  Exceptions 

Samples  for  8021  analyses  were  pre- diluted  in  sample  control  by  a  DF  of  40. 

Samples  for  8270  analyses  were  pre-diluted  in  sample  control  by  a  DF  of  100. 

GC/MS  VOA 

No  analytical  or  quality  issues  were  noted,  other  than  those  described  in  the  Defmiti on s/G  lossary  page. 

GC/MS  Semi  VOA 

Method(s)  8270D'  The  following  samples  required  a  dilution  due  to  the  nature  of  the  sample  matrix-  OS-01  -042815'  1600  (460-BQ467-16) 

and  GS-01  -101514-091 0  (460-89467-22)  Because  of  this  dilution,  the  surrogate  spike  concentration  in  the  sample  was  reduced  to  a 

level  where  the  recovery  calculation  does  not  provide  useful  information. 

Method (s)  3270D.  The  following  samples  were  diluted  due  to  viscosity;  GS-D1-031S15-1530  (460-89487-14),  05-01-042415-1600 
(4S0  39467-1 5)(  OS-01  -04281 5-1 600  (480-59467-16),  OS-01 -05071 5-1 630  (460-&9467-1 7)  and  OS-0V1 01 51 4-0910  (480-89467-22) 
Elevated  reporting  limits  (RL)  are  provided 

Methodfs)  8270D:  The  following  samples  were  diluted  due  to  the  nature  of  the  sample  matrix  WW-02-Q3Q515-1557  (480-89467-2). 
WW-01 -Q3Q5 15-1352(4 80-89467-5) .  WW-01 - 0428 15-1600(4 80-89467-6) .  WW-Q 1  - 0507 15-1600  (4 80-89467-8) ,  P-0 1  -0305 1 5-1 557 
(480-39467-1 0)r  P-G1-D51315-1530  (480-89467-13),  P-01-101514-O91Q  (480-39467-16),  P-01-100814-1120  (480-39467-19)  and 
P-01-01301 5-0915  (460-89467-20).  As  such,  surrogate  recoveries  are  below  the  calibration  range  or  are  not  reported,  and  elevated 
reporting  limrts(RLs)  are  provided 

Method(s)  8270Dr  The  following  samples  were  diluted  due  to  the  abundance  of  target  analytes:  WW-01 -04281 5-1 600  (480-3S467«6) , 
VWVj01 -05071 5-1 600  (45Q*894S7-8)  and  P-01 -01 301 5-091 5  (480-89467-20)  As  such,  surrogate  recoveries  are  below  the  calibration 
range  or  are  not  reported,  and  elevated  reporting  limits  (RLs)  are  provided 

No  additional  analytical  or  quality  issues  were  noted,  other  than  those  described  above  or  in  the  Dehnitions/G  lossary  page 

GC  VOA 

Method(s)  8021 B.  The  following  samples  were  analyzed  outside  of  analytical  holding  time  due  to  analysis  request  date  outside  of  holding 
time  WW-01 -101514-1 120  (480-89467-1),  WW-01 -03191 5-1550  (48Q-&94G7-3).  WW-01-041415-1S40  (480-39467-4), 

WW-01 -05061 5-1 552  (480-89487-7),  VWV-01 -052015-1500  (480-89467-9),  P-01  -031 31 5-1 531  (480-89467-11),  P-0 1-05061 5-1 552 
( 4  80-89467 -12).  P-G 1  -040 1 1 5- 1 8DG  (480- 894 67-2 1 ) ,  P-01  -01 22 1 5-0948  (4 60-89467-23)  an  d  WW-01 -031315-1 531  f 4SQ-394 67-24) . 

Method (s)  8021 B:  The  following  samples  were  diluted  to  bring  the  concentration  of  target  analytes  within  the  calibration  range: 

WW-01  -101 51 4-1 120  (480-89467-1),  WW-01 -031915-1550  (48D-39467-3).  WW-01 -04141 5-1640  (480-89467-4).  WW-01 -050615-1552 
(480-39467-7).  WW-01  -052O15-15QO  (480-89467-9).  P-01-031315-1531  (480-89467-11),  P-01-050615-1552  (480-89467-12), 

P-01-04011 5-1600  (480-89467-21),  P-01  -01 221 5-0948  (480-89467-23)  snd  WW-01  -031 31 5-1 531  (480-39467-24)  Elevated  reporting 
limits  (RLs)  are  provided 

Method(s)  0021 B  The  recovery  of  the  one  surrogate  In  samples  WW-01 -031 31 5-1 531  (400-39467-24)  exceeds  quality  control  limits  due 
to  the  sample  matrix  The  recovery  of  the  secondary  surrogate  is  within  quality  control  criteria;  no  corrective  action  is  required 

No  additional  analytical  or  quality  issues  were  noted,  other  than  those  described  above  or  in  the  Definftlons/Glossary  page 

Organic  Prep 

Method(s)  351  DC  The  following  samples  was  prepared  outside  of  preparation  holding  time'  WW-O2-Q30515-1557  (480-89467-2) 

WW-01 -03051 5-1352  (480-89467-5)  WW-01 -G4281 5- 1600  (480-39467-6),  WW-01 -05071 5- 1600  (480  89467-8),  P-01-0305 15-1557 
(460-39467-10),  P-01  -051 31 5-1 530  (480-894 67- 13),  P-01-101514-0910  (460-39467-18),  P-01-100814-1120  (480-39467-19)  and 
P-01 -01 3015-0915  (480-69467-20). 

Method  (s)  35S0A:  The  following  samples  were  prepared  outside,  of  preparation  holding  time  due  to  test  added  after  holding  time  expired. 
05-01 -G31  SI  5-1 530  (480-89467 - 1 4),  OS-Q1 -04241 5-1 500  (460-39467-15),  OS-01-042815-1600  (400-09467-16),  OS-01  -05071 5-1 630 
( 4 80-39467 -1 7)  a  n  d  OS-G 1-10151 4-061 0  ( 400- 39467- 22) 

No  additional  analytical  or  quality  issues  were  noted,  other  than  those  described  above  or  in  the  Debnitions/G  lossary  page 
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SAMPLE  SUMMARY 


Client.  LIS.  Army  Construction  Engineering  Resea  Job  Number.  480-89467-1 


Lab  Sample  ID 

Client  Sample  ID 

Client  Matrix 

Date/Time 

Sampled 

Date/Time 

Received 

4  80-39467- 1 

WW-01 -1 0151 4-1120 

Water 

10/15/2014  1120 

10/20/2015 

0920 

480-39467- 2 

WW-02-03051 5- 1 557 

Water 

03/05/2015  1557 

10/20/2015 

0920 

430-39467-3 

WW-01  *03191 5-1550 

Water 

03/10/2015  1550 

10/20/2015 

0920 

480-39467-4 

WW-01 -041 41 5-1040 

Water 

04/14/2015  1040 

10/20/2015 

0920 

400-39467-5 

WW-01  -03051 5-1352 

Water 

03/05/2015  1352 

10/20/2015 

0920 

480-39467-6 

WW-01 -04281 5-1  GOO 

Water 

04/28/2015  1600 

10/20/2015 

0920 

460-39467-7 

VWV-01  -05061 5-1552 

Water 

05/06/2015  1552 

1 0/20/201 5 

0920 

480-39467-0 

WW-01  -050715-1 600 

Water 

05/07/2015  1300 

10/20/2015 

0920 

480-39467-9 

WW-01  -05201 5*1500 

Water 

05/20/2015  1500 

10/20/201 5  0920 

480-39467-10 

P-01-030515-1557 

Water 

03/05/2015  1557 

10/20/2015 

0920 

480-39467-11 

P-01-031315-1531 

Water 

03/13/2015  1531 

10/20/2015 

0920 

4SG-S9467-12 

P-01-050615-1552 

Water 

05/06/2015  1552 

10/20/2015 

0920 

480-39467*1 3 

P-01  -051 31 5-1530 

Water 

05/13/2015  1530 

10/20/2015  0920 

400-89467-1 4 

OS-01  -031015-1 530 

Waste 

03/10/2015  1530 

10/20/2015 

0920 

480-89467-15 

OS-01  -042415-1600 

Waste 

04/24/2015  1600 

10/20/2015 

0920 

480-39467-10 

OS-01  -042815-1600 

Waste 

04/23/2015  1600 

10/20/2015 

0920 

480-39467-17 

OS-01  -050715-1630 

Waste 

05/07/2015  1  630 

10/20/2015 

0920 

400-89467*18 

P*01  >101514-0910 

Water 

10/15/2014  0910 

10/20/2015 

0920 

480-89467-19 

P-01-100014-1120 

Water 

10/08/2014  1120 

10/20/2015 

0920 

480-39467-20 

P*Q1  *013015-091 5 

Water 

01/30/2015  0915 

10/20/2015 

0920 

480-39467-21 

P-01-040115-1600 

Water 

04/01/2015  1600 

10/20/2015 

0920 

480-39467-22 

OS-01  -101514-0010 

Waste 

10/15/2014  0910 

10/20/2015 

0920 

400-89467-23 

P-01-012215-0948 

Water 

01/22/2015  0948 

10/20/2015 

0920 

480-39467-24 

WW-01 -031 31 5-1 531 

Water 

03/13/2015  1531 

10/20/2015 

0920 
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EXECUTIVE  SUMMARY  -  Detections 


Client:  U  S  Army  Construction  Engineering  Resea 


Job  Number  480-85467-1 


Lab  Sample  ID 
Analyte 

Client  Sample  ID 

Result 

Qualifier 

Reporting 

Limit 

Units 

Method 

4 80-S 9467-1 

WW-01-101 514-1 120 

Benzene 

320 

H 

40 

ug/L 

0021 B 

Toluene 

11 

JH 

40 

ug/L 

8021 B 

480-89467-2 

Naphthalene 

WW-02-G3Q51 5-1557 

34 

JH 

07 

U0/L 

6270D 

480-89467-3 

Benzene 

WW-01^03191 5-1550 

1500 

H 

160 

ug/L 

3Q21 B 

Toluene 

.240 

H 

160 

Ug/L 

8021 B 

m,  p-Xylene 

75 

JH 

320 

ug/L 

3021 B 

Xylahas  Total 

75 

JH 

480 

ug/L 

S021B 

480-89467-4 

Benzene 

WW-01-04141 5-1640 

1000 

H 

40 

ug/L 

3021 B 

Toluene 

890 

H 

40 

ug/L 

8021 B 

Ethylbenzene 

45Q 

H 

40 

ug/L 

3021 B 

m.p-Xylene 

30G 

H 

80 

ug/L 

BD21B 

Xylenes,  Total 

300 

H 

120 

ug/L 

6021 B 

480-09467-5 

Naphthalene 

WVU-01  -03051  5-1  352 

15 

JH 

97 

ug/L 

8270 D 

460-89467-6 

Ace  naphthene 

WW-01 -04281 5-1600 

30 

JH 

36 

ug/L 

8270Q 

Acenaphthylene 

130 

H 

se 

ug/L 

3270  D 

Anthracene 

74 

JH 

96 

ug/L 

8270  D 

Fluorene 

26 

JH 

96 

ug/L 

S270D 

Naphthalene 

1700 

H 

480 

ug/L 

8270 D 

Phenanthrene 

24 

JH 

96 

ug/L 

S270D 

480-89467-7 

Benzene 

W\AAQ1 -05061 5-1552 

1900 

H 

40 

ug/L 

SD21B 

Toluene 

1400 

H 

40 

ug/L 

8021 B 

Ethylbenzene 

300 

H 

40 

ug/L 

8021 B 

m.p-Xylene 

2200 

H 

80 

ug/L 

8021 B 

Xylenes.  Total 

2200 

H 

120 

ug/L 

0021 B 
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EXECUTIVE  SUMMARY  -  Detections 


Client:  U  S  Army  Construction  Engineering  Resea 


Lab  Sample  ID 
Analyte 

Client  Sample  ID 

Result 

Qualifier 

Reporting 

Limit 

Units 

480-09467-8 

WW-Q1  '05071 5-1 600 

Ace  naphthene 

64 

JH 

96 

ug/L 

Acenaphthylene 

210 

H 

96 

ug/L 

Anthracene 

15 

JH 

96 

ug/L 

Fluorene 

48 

JH 

96 

ug/L 

Naphthalene 

1800 

H 

460 

ug/L 

Phenanthfene 

51 

JH 

96 

ug/L 

480-39467-9 

Benzene 

WW-01 -05201 5-1500 

670 

H 

40 

ug/L 

Toluene 

87 

H 

40 

ug/L 

m,  p- Xylene 

55 

JH 

60 

ug/L 

0-Xylene 

160 

H 

40 

ug/L 

Xylenes.  Total 

220 

H 

120 

ug/L 

480-39467-10 

Naphtha  tana 

P-01 -030515-1557 

160 

H 

07 

ug/L 

480-89467-1 1 

Benzene 

P-01-031315-1531 

2400 

H 

400 

ug/L 

Toluene 

260 

JH 

400 

ug/L 

mp-Xyl&m 

110 

JH 

000 

ug/L 

Xylenes,  Total 

110 

JH 

120Q 

ug/L 

480-89467-12 

Benzene 

P*01  *05061 5*1 552 

1400 

H 

00 

ug/L 

Toluene 

120 

H 

80 

ug/L 

m.p-Xylerre 

50 

JH 

160 

ug/L 

Xylenes.  Total 

50 

JH 

240 

ug/L 

480-89467*13 

Naphthalene 

P*D1*Q51315-153Q 

28 

JH 

100 

ug/L 
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B270D 
8270 D 
S270D 
8270 D 
8270 D 
B770D 


8021 B 
8021 B 
3021 B 
0021 B 
5021 B 


S270D 


BQ21 B 
5021 B 
3021 B 
8021 B 


0021 B 
5021 B 
0021 B 
8021 B 


8270  D 
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EXECUTIVE  SUMMARY  -  Detections 


Client.  U  S  Army  Construction  Engineering  Resea 


Job  Number  480-85467-1 


Lab  Sample  ID 
Analyte 

Client  Sample  ID 

Result 

Qualifier 

Reporting 

Limit 

Units 

Method 

490-B9467’14 

05-01  -03181 5-1530 

Ace  naphthene 

430000 

H 

260000 

ug/Kg 

B270D 

Acenaphthylene 

930000 

H 

260000 

ug/Kg 

8270 D 

Fluoranthene 

400000 

H 

260000 

ug/Kg 

8270 D 

Fluorene 

770000 

H 

260000 

ug/Kg 

8270 D 

Naphthalene 

2300000 

H 

260000 

ug/Kg 

8270 D 

Phenanthrene 

270000 

H 

260000 

ug/Kg 

0270  D 

Pyrene 

560000 

H 

260000 

ug/Kg 

8270  D 

430-SS467-15  OS-01  -042415-1600 

Acenaphthene 

390000 

H 

31000 

ug/Kg 

S270D 

Acenaphthylene 

1400000 

H 

31000 

ug/Kg 

8270  D 

Anthracene 

230000 

H 

31000 

ug/Kg 

8270  D 

Benzo  [a]a  n  thra  ce  ne 

150000 

H 

31000 

ug/Kg 

S27GD. 

Benzo[a}pyrene 

9S000 

H 

31000 

ug/Kg 

0270  D 

Be  n  zo[b]  f  1  ua  rsnlhe  ne 

34000 

H 

31GGQ 

ug/Kg 

8270 D 

Benzotg,  hjjper  ylene 

620Q0 

H 

31000 

ug/Kg 

8270 D 

Ben  zo  [k]  FI  uo  rarrthene 

82000 

H 

31000 

ug/Kg 

8270 D 

Chrysene 

140000 

H 

31000 

ug/Kg 

8270 D 

Fluoranthene 

410000 

H 

31000 

ug/Kg 

8270 D 

Fluorene 

590000 

H 

31000 

ug/Kg 

8270 D 

lndeno[1 ,2,3-ctijpyrene 

42000 

H 

31000 

ug/Kg 

B27QD 

Naphthalene 

3600000 

H 

31000 

ug/Kg 

827GD 

Phenanthnene 

1200QQ0 

H 

31000 

ug/Kg 

0270  □ 

Pyrene 

580000 

H 

310QO 

ug/Kg 

8270 D 

480-83467-16 

OS-01 -042815-1600 

Acenaphthene 

220000 

JH 

570000 

ug/Kg 

B270 D 

Acenaphthylene 

610000 

H 

570000 

ug/Kg 

S270D 

Fluoranthene 

270QQG 

JH 

570000 

ug/Kg 

0270 D 

Fluorene 

420000 

JH 

570000 

ug/Kg 

8270 D 

Naphthalene 

1100000 

H 

570000 

ug/Kg 

8270 D 

Pyrene 

450000 

JH 

570000 

ug/Kg 

8270 D 

400-03467-17 

Acenaphthylene 

OS-01  -050715-1680 

980000 

H 

280000 

ug/Kg 

S270D 

Ben  zo  [a]  pyrene 

120000 

JH 

280000 

ug/Kg 

8270D 

Chrysene 

170000 

JH 

280000 

ug/Kg 

8270D 

Fluoranthene 

810000 

H 

280000 

ug/Kg 

&270D 

Fluorene 

590000 

H 

280000 

ug/Kg 

8270 D 

Naphthalene 

1200000 

H 

280000 

ug/Kg 

8270  D 

Phenanthnsne 

410000 

H 

280000 

ug/Kg 

8270 D 

Pyrene 

750000 

H 

200000 

ug/Kg 

8270  D 

TestAmerica  Buffalo 


Page  19  of  328 


11/13/2013 


425 


EXECUTIVE  SUMMARY  -  Detections 


Client:  U  S  Army  Construction  Engineering  Resea 


Job  Number  480-85467-1 


Lab  Sample  ID 
Analyte 

Client  Sample  ID 

Result 

Qualifier 

Reporting 

Limit 

Units 

Method 

4S0-B9467-1B 

Naphthalene 

P-01-10151 4-0910 

20 

JH 

S4 

Ug/L 

B270D 

480-88467-19 

Naphthalene 

P-01 -100814-11 20 

18 

JH 

97 

ug/L 

8270 D 

480-99467-20 

Ace  naphthene 

P-01-01 3015-091 5 

17 

JH 

QS 

ug/L 

B270D 

Acenaphthylene 

140 

H 

9B 

Ug/L 

6270 D 

Anthracene 

11 

J  H 

98 

ug/L 

S270D 

Fluoranthene 

97 

JH 

98 

ug/L 

8270 D 

Fluorene 

26 

JH 

98 

ug/L 

8270 D 

Naphthalene 

1600 

H 

490 

ug/L 

8270 D 

Fhenenthfene 

33 

JH 

98 

ug/L 

B27QD 

480-8&467-21 

Benzene 

P-01-040115-1600 

14G00 

H 

160 

ug/L 

8021 B 

Toluene 

5500 

H 

160 

ug/L 

8021 B 

Ethylbenzene 

3700 

H 

160 

ug/L 

5021 B 

m.p-Xylene 

7700 

H 

320 

ug/L 

0Q21 B 

Xylenes  Total 

7700 

H 

480 

ug/L 

8021 B 

480-99467-22 

Acenaphthylene 

OS-01  -101 514-0910 

470000 

H 

260000 

ug/Kg 

8270D 

Fluoranthene 

190000 

JH 

260000 

ug/Kg 

B270D 

Fluorene 

300000 

H 

260000 

ug/Kg 

0270  D 

Naphthalene 

1200000 

H 

260000 

ug/Kg 

8270 D 

Pyrene 

200000 

JH 

260000 

ug/Kg 

5270 D 

4S0-B9467-23 

Benzene 

P-01-012215-0940 

160 

H 

36 

ug/L 

9021' B 

Toluene 

7  9 

H 

3,6 

ug/L 

0Q21 B 

m,  p-XyJene 

6,8 

JH 

73 

ug/L 

8021 B 

Xylenes.  Total 

sa 

JH 

11 

ug/L 

R021B 

480-0 9467-24 

Benzene 

WW-01-031 31 5-1531 

12 

H 

0.91 

ug/L 

6021 B 

Toluene 

1  4 

H 

0.01 

ug/L 

8021 B 

o-Xylene 

3,7 

H 

0,91 

ug/L 

8021 B 

Xylenes.  Total 

37 

B 

2,7 

ug/L 

8021 B 
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METHOD  SUMMARY 


Client.  U,S.  Army  Constiuction  Engineering  Resea 

Job  Number.  480-89467  1 

Description 

Lab  Location  Method 

Preparation  Method 

Matrix: 


Matrix:  Waste 

Semivolatiie  Organic  Compounds  (GC/MS) 

Waste  Dilution 

TAL  BUF 

TAL  BUF 

SW64S  S270D 

SW846  35S0A 

Matrix:  Water 

Semivolatite  Organic  Compounds  (GC/MSJ 

Liquid- Liquid  Extraction  {Separatory  Funnel) 

TAL  BUF 

TAL  BUF 

SW846  8270D 

SW646  351 0C 

Volatile  Organic  Compounds  (GC) 

Purge  arrd  Trap 

TAL  BUF 

TAL  BUF 

SW646  8021 B 

SW4S  503DB 

Lab  References: 

TAL  BUF  =  TestAhnerica  Buffalo 

Method  References: 

SW846  -  "Test  Methods  For  Evaluating  Solid  Waste.  PhysicaJ/Chemlcal  Methods';  Third  Edition.  November  1986  And  its 
Updates 


TestAmerica  Buffalo 
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METHOD  /  ANALYST  SUMMARY 

Client:  U  S  Army  Construction  Engineering  Resea  Job  Number  480-83467-1 


Method 

Analyst: 

Analyst  ID 

5W846  62700 

Richarcfe,  Devon  M 

OMR 

SW&46  3270D 

Sosmski,  Courtney  A 

CAS 

SW846  3021 B 

Larson.  Joseph  R 

JRL 

TestAnierica  Buffalo 

Page  22  Of  326  1 1  /13/2Q1 5 


428 


Analytical  Data 


Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Job  Number-  480-89467*1 


Client  Sample  ID:  WW-02-03Q51 5-1557 

Date  Sampled'  03/05/2015  155? 
Date  Received.  10/20/2015  0920 


Lab  Sample  ID'  480*89467-2 

Client  Matrix .  \Ateiter 


B270D  Semivolatile  Organic  Compounds  (GC/MSJ 


Analysis  Method 
Prep  Method 
Dilution: 

An  a  lysis  Date: 
Prep  Date. 


S270D 
351 0C 
20 

11/10/2015  1723 
11/06/2015  1233 


Analysis  Batch 

480-273999 

Instrument  ID: 

HP5973V 

Prep  Batch. 

480-273586 

Lab  File  ID 

V60015.D 

Initial  Weight/Volume: 

258  ml 

Final  V\teight/Volume- 

1  mL 

Injection  Volume: 

2  uL 

Analyte 

Result  [ug/L) 

Qualifier 

MDL 

RL 

Ace  naphthene 

ND 

H 

7,9 

97 

Acenaphthylene 

ND 

H 

7  4 

97 

Anthracene 

ND 

H 

5.4 

97 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

70 

97 

Benzofa]  pyrene 

ND 

H 

9.1 

97 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

6  6 

97 

Benzo  [g .  h ,  i]  pet  y  lene 

ND 

H 

6,8 

97 

Ben  zojk]f  1  uo  ranthene 

ND 

H 

14 

97 

Chrysene 

ND 

H 

6.4 

97 

Dibenz( a ,  h)  a  nth  racfene 

ND 

H 

81 

97 

Fluoranthene 

ND 

H 

7,3 

97 

Fluorene 

ND 

H 

70 

97 

fndeno[1 ,2.3-cdJpyrene 

ND 

H 

91 

97 

Naphthalene 

34 

J  H 

15 

97 

Ftienantbrene 

ND 

H 

8,5 

97 

Pyrene 

ND 

H 

66 

97 

Surrogate 

%Rec 

Qualifier 

Acceptance  Limits 

2- Fluorabi  phenyl 

Nilrobenzene-dS  (Surr) 
p*Terphenyl-d14  (Surr) 

W\ 

152 

76 

X 

48- 

46- 

67* 

120 

120 

150 

TestAmerica  Buffalo 
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Analytical  Data 


Client:  U  S  Army  Construction  Engineering  Re  sea  Job  Number  480-89467-1 

Client  Sample  ID:  WW-01-03051 5-1352 

Lab  Samp  le  \  D:  460- 50467-  5  Date  Sampled :  03/05/201 5  1 352 

Client  Matrix  V\faier  Date  Received.  10/20/2015  0920 


B270D  Semivolatile  Organic  Compounds  (GC/MS) 


Analysis  Method. 
Prep  Method 
Dilution: 

Analysis  Date: 
Prep  Date. 


S270D 
351 0C 
20 

11/10/2015  1752 
11/06/2015  1233 


Analysis  Batch  480-273999 
Prep  Batch.  4B0-273566 


Instrument  ID: 

Lab  File  ID- 
Initial  Weight/VolUme: 
Final  Weight/Volume- 
injection  Volume: 


HP5973V 
V6001 6.D 
25B.9  mL 

1  mL 

2  uL 


Analyte 

Result  [ug/L) 

Qualifier 

MDL 

RL 

Ace  naphthene 

MD 

H 

7,8 

97 

Acenaphthylene 

ND 

H 

73 

97 

Anthracene 

ND 

H 

M 

97 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

70 

97 

Benzofa]  pyrene 

ND 

H 

&1 

97 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

6  6 

97 

Benzo  [g .  h ,  i]  pet  y  lene 

ND 

H 

6,8 

87 

Ben  zojk]f  1  uo  ranthene 

ND 

H 

14 

97 

Chrysene 

ND 

H 

6.4 

97 

Dibenz( a ,  h)  a  nth  racene 

ND 

H 

61 

97 

Fluoranthene 

ND 

H 

7,7 

97 

Fluorene 

ND 

N 

70 

97 

fndeno[1 ,2.3-cdJpyrene 

ND 

H 

91 

97 

Naphthalene 

15 

J  H 

15 

97 

Phenanthrene 

ND 

H 

3,5 

97 

Pyrene 

ND 

H 

66 

97 

Surrogate 

%Rec 

Qualifier 

Acceptance-  Limits 

2- Fluorobi  phenyl 

Nilrobenzene-dS  (Surr) 
p-Terphenyl-d14  (Surr) 

’91 

76 

73 

46- 

46- 

67* 

120 

120 

150 
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Analytical  Data 


Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Job  Number-  480-89467-1 


Client  Sample  ID:  WW-01-042B15-16QQ 

Date  Sampled'  04/28/2015  1600 
Date  Reawed.  10/20/2015  0920 


Lab  Sample  ID'  480^89467-6 

Client  Matrix  .  \Atater 


8270D  Semi  volatile  Organic  Compounds  (GC/MSJ 


Analysis  Method.  S27QD 

Prep  Method  3510C 

Dilution:  20 

Analysis  Date:  11/10/2015  1821 

Prep  Date.  11/06/2015  1233 

Analyte 

Analysis  Batch.  480-273999  instrument  ID: 

Prep  Batch.  480-273586  Lab  File  ID 

Initial  Weight/Volume: 
Final  VWeight/Volume- 
Injection  Volume: 

Result  [Ufj/L)  Qualifier  MDL 

HP5973V 

V60017D 

259  7  ml 

1  mL 

2  uL 

RL 

Ace  naphthene 

30 

J  H 

7,9 

96 

Acenaphthylene 

130 

H 

7  3 

96 

Anthracene 

74 

JH 

5,4 

96 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

69 

96 

E3enzo[a]  pyrene 

ND 

H 

9,0 

96 

Ben  zo  [b]  f  t  uora  nthe  ne 

ND 

H 

6  5 

96 

Be  nzo  [g .  h ,  i]  pet  y  iene 

ND 

H 

6.7 

96 

Ben  zojk]f  1  uo  ranthene 

ND 

H 

14 

96 

Chrysene 

ND 

H 

6.4 

96 

Dibenz( a ,  h)  a  nth  racene 

ND 

H 

81 

m 

Fluoranthene 

ND 

H 

7,7 

96 

Fluorene 

26 

J  H 

6.9 

96 

fndeno[1 ,2.3-cdJpyrene 

ND 

H 

9.0 

m 

Naphthalene 

1500 

EH 

15 

96 

Ftienantbrene 

24 

JH 

3,5 

96 

Pyrene 

ND 

H 

65 

96 

Surrogate 

%Rec 

Qualifier 

Acceptance-  Limits 

2- Fluorabi  phenyl 

Nilrobenzene-dS  (Surr) 
p-Terphenyf-dld  (Surr) 

106 

106 

85 

48-  120 
46  -  120 
67-  150 
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Analytical  Data 


Client:  U  S  Army  Construction  Engineering  Re  sea  Job  Number  480-89467-1 

Client  Sample  ID:  WW-01-042B15-16QQ 

Lab  Samp  le  \  D:  480- 89467-  6  Date  Sampled e  04/26/20 1 5  1 600 

Client  Matrix  V\faier  Date  Received.  10/20/2015  0920 


B270D  Semi  volatile  Organic  Compounds  (GC/MSJ 


Analysis  Method 

8270D 

Analysis  Batch 

480-274392 

Instrument  ID: 

HP5973V 

Prep  Method 

351 0C 

Prep  Batch. 

480-273586 

Lab  File  ID 

V60046.D 

Dilution. 

100 

Initial  Weight/Volume: 

259.7  mL 

Analysis  Data: 

1 1/1 1/2015  1347 

Run  Type: 

DL 

Final  V\feight/Volume' 

1  rnL 

Prep  Date. 

11/06/2015  1233 

Injection  Volume: 

2  uL 

Analyte 

Result  (ug/L) 

Qualifier  MDL 

RL 

Ace  naphthene 

41 

J  H 

39 

430 

Acenaphthylene 

140 

J  H 

37 

480 

Anthracene 

ND 

H 

27 

480 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

35 

430 

Benzofa]  pyrene 

ND 

H 

45 

480 

Benzo  [b]  ft  uora  nthe  ne 

ND 

H 

33 

430 

Be  nzo  [g .  h ,  i]  pei  y  lene 

ND 

H 

34 

480 

Ben  zo[K]f  1  uo  rantbene 

ND 

H 

70 

480 

Chrysene 

ND 

H 

32 

480 

Dibenz{  a ,  h)  a  nth  racfene 

ND 

H 

40 

480 

Fluoranthene 

ND 

H 

39 

480 

Fluorene 

ND 

H 

35 

480 

fndeno[1 ,2.3-cdJpyrene 

ND 

H 

45 

480 

Naphthalene 

1700 

H 

73 

480 

Ptienantbrene 

ND 

H 

42 

480 

Pyrene 

ND 

H 

33 

480 

Surrogate 

%Rec 

Q  ua  1  ifier  Acceptance  Li  mffcs 

2- Fluorabi  phenyl 

95 

48-  120 

Nilrobenzene-dS  (Surr) 

o 

46-  120 

p-Terphenyl-d14  (Surr) 

104 

67-150 
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Analytical  Data 


Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Job  Number-  480-89467-1 


Client  Sample  ID:  WW-01-050715-16G0 

Date  Sampled  -  05/07/201 5  1 500 
Date  Received.  10/20/201 5  0920 


Lab  Sample  ID’  48Q-B9467-S 

Client  Matrix  .  V\feiter 


627QD  Semivolatile  Organic  Compounds  (GCJMS) 


Analysis  Method. 
Prep  Method 
Dilution: 

Analysis  Date: 
Prep  Date. 


S270D 
351 0C 
20 

1 1/10/2015  1850 
11/06/2015  1233 


Analysis  Batch 

480-273999 

Instrument  ID: 

HP5973V 

Prep  Batch. 

4  BO-273586 

Lab  File  ID 

V6001  S.D 

Initial  Weight/Volume: 

2591  ml 

Final  Weight/Volume- 

1  mL 

injection  Volume: 

2  uL 

Analyte 

Result  (ug/LJ 

Qualifier 

MDL 

RL 

Ace  naphthene 

64 

J  H 

7,8 

_ 96“ 

Acenaphthylene 

210 

H 

73 

96 

Anthracene 

15 

JH 

5,4 

96 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

69 

96 

Benzofa]  pyrene 

ND 

H 

9.1 

86 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

6.6 

96 

Benzo  [g .  h ,  1]  pet  y  iene 

ND 

H 

6,8 

96 

Ben  zojk]f  1  uo  ranthene 

ND 

H 

14 

96 

Chrysene 

ND 

H 

6.4 

96 

Dibenz( a ,  h)  a  nth  racene 

ND 

H 

61 

96 

Fluoranthene 

ND 

H 

7,7 

96 

Fluorene 

48 

J  H 

6.9 

96 

lndeno[1 ,2.3-cdJpyrene 

ND 

H 

91 

m 

Naphthalene 

1700 

EH 

15 

96 

Ftienantbrene 

51 

JH 

8,5 

96 

Pyrene 

ND 

H 

66 

86 

Surrogate 

%Rec 

Qualifier 

Acceptance-  Limits 

2- Fluorobi  phenyl 

98 

48-  120 

Nilrobenzene-dS  (Surr) 

0 

X 

46- 120 

p-Terphenyl-d14  (Surr) 

72 

67-150 
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Analytical  Data 


Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Job  Number-  480-89467-1 


Client  Sample  ID:  WW-01-050715-16G0 

Date  Sampled  -  05/07/201 5  1 500 
Date  Received.  10/20/201 5  0920 


Lab  Sample  ID’  480-89467-8 

Client  Matrix  .  V\feiter 


627QD  Semivolatile  Organic  Compounds  (GCJMS) 


Analysis  Method 
Prep  Method 
Dilution: 

Analysis  Data: 
Prep  Date. 


8270D 
351 0C 
100 

11/11/2015  1416 
1 1/06/2015  1233 


A  nal  ysis  Batch  4 80-2 74392 
Prep  Batch.  480-273586 

Run  Type:  □!_ 


Instrument  ID:  HP5973V 

'Lab  File  ID’  V60047  D 

Initial  Weight/Volume:  259.1  mL 
Final  WeightA/alume-  1  mL 
injection  Volume:  2  uL 


Analyte 

Result  (ug/L) 

Qualifier 

MDL 

RL 

Ace  naphthene 

52' 

J  H 

40 

430 

Acenaphthylene 

210 

J  H 

37 

4  BO 

Anthracene 

ND 

H 

27 

480 

Ben  zo[a]  anthracene 

ND 

H 

35 

480 

Benzofa]  pyrene 

ND 

H 

45 

480 

Benzo  [b]  fl  uora  nthe  ne 

ND 

H 

33 

480 

Be  nzo  [g .  h ,  i]  pei  y  lene 

ND 

H 

34 

480 

Ben  zo[k]fl  uo  ranthene 

ND 

H 

70 

480 

Chrysene 

ND 

H 

32 

480 

Diben^i  a ,  h)  a  nth  racene 

ND 

H 

41 

480 

Fluoranthene 

ND 

H 

39 

480 

Fluorene 

47 

J  H 

35 

480 

lndeno[1 ,2.3-cdJpyrene 

ND 

H 

45 

480 

Naphthalene 

1800 

H 

73 

430 

Fhenantbrene 

49 

JH 

42 

430 

Pyrene 

ND 

H 

33 

430 

Surrogate 

%Rec 

Qualifier 

Acceptance-  Limits 

2- Fluorobi  phenyl 

37 

46-120 

Nilrobenzene-dS  (Surr) 

0 

X 

46-  120 

p-Terphenyf-d14  (Surr) 

76 

67-150 
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Analytical  Data 


Cl  Sent:  U  S  Army  Construction  Engineering  Re  sea  Job  Number  4BG-B 9467-1 

Client  Sample  ID:  P-01  -03051 5-1 657 

Lab  Sample  ID:  460-89467-10  Date  Sampled'  03/05/20151557 

Client  Matrix:  V\tater  Date  Received.  10/20/2015  0920 


8270D  Semivolatile  Organic  Compounds  (GC/MSJ 


Analysis  Method  S270D 

Prep  Method  3510C 

Dilution:  20 

Analysis  Date:  11/10/2015  1919 

Prep  Date.  11/06/2015  1233 

Analyte 

Analysis  Batch  4S0-273999  Instrument  ID: 

Prep  Batch.  4B0-2735S6  Lab  File  ID 

Initial  Weight/Volume: 
Final  VWeight/Volume' 
injection  Volume: 

It  {ug/L)  O  l  j  a  1  i  f ie  r  M  D  L 

HP5973V 

V6001 9.D 

257.5  mL 

1  mL 

2  uL 

RL 

Ace  naphthene 

ND 

H 

B.D 

9? 

Acenaphthylene 

ND 

H 

7.4 

97 

Anthracene 

ND 

H 

5.4 

97 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

70 

97 

Benzofa]  pyrene 

ND 

H 

ai 

97 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

6.6 

97 

Benzo  [g .  h ,  I]  pet  y  lene 

ND 

H 

6,6 

97 

Ben  zojk]f  1  uo  ranthene 

ND 

H 

14 

97 

Chrysene 

ND 

H 

6.4 

97 

Dibenz( a ,  h)  a  nth  racfene 

ND 

H 

S2 

97 

Fluoranthene 

ND 

H 

7,8 

97 

Fluorene 

ND 

H 

70 

97 

lndeno[1 ,2.3-cdJpyrene 

ND 

H 

91 

97 

Naphthalene 

160 

H 

15 

97 

Phenanthrene 

ND 

H 

6,5 

97 

Pyrene 

ND 

H 

66 

97 

Surrogate 

%Rec 

Qualifier 

Acceptance-  Limits 

2- Fluorabi  phenyl 

Nilrobenzene-dS  (Surr) 
p-Terphenyf-d14  (Surr) 

ai 

0 

67 

X 

40-  120 
46-  120 
67-150 
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435 


Analytical  Data 


Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Job  Humber-  480^89467-1 


Client  Sample  ID:  P-Ql -051315-1630 

Date  Sampled ’  05/1 3/2015  1 530 
Date  Received  10/20/201 5  0920 


Lab  Samp  le  1 0  ■  480- 89457- 1 3 

Client  Matrix:  V\tater 


8270D  Semivolatile  Organic  Compounds  (GCJMS) 


Analysis  Method 
Prep  Method 
Dilution: 

Analysis  Date: 
Prep  Date. 


S270D 
351 0C 
20 

11/10/2015  1948 
11/06/2015  1233 


Analysis  Batch 

480-273999 

Instrument  ID: 

HP5973V 

Prep  Batch. 

4  BO-273586 

Lab  File  ID 

V60020.D 

Initial  Weight/Volume: 

242.4  mL 

Final  VWeight/Volume- 

1  mL 

Infection  Volume: 

2  uL 

Analyte 

Result  (ug/U 

Qualifier 

MDL 

RL 

Ace  naphthene 

MD 

R 

8,5 

100 

Acenaphthylene 

ND 

H 

7  8 

100 

Anthracene 

ND 

H 

5,6 

100 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

74 

100 

Benzofa]  pyrene 

ND 

H 

9.7 

100 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

70 

100 

Benzo  [g .  h ,  I]  pet  y  lene 

ND 

H 

7,2 

100 

Ben  zojk]f  1  uo  ranthene 

ND 

H 

15 

100 

Chrysene 

ND 

H 

6.8 

100 

Dibenz( a ,  h)  a  nth  racfene 

ND 

H 

8  7 

100 

Fluoranthene 

ND 

H 

8,3 

100 

Fluarene 

ND 

H 

74 

100 

lndeno[1 ,2.3-cdJpyrene 

ND 

H 

9,7 

100 

Naphthalene 

28 

J  H 

16 

100 

Ftienantbrene 

ND 

H 

9,1 

100 

Pyrene 

ND 

H 

7  0 

100 

Surrogate 

%Rec 

Qualifier 

Acceptance 

■'  Limits 

2- Fluorabi  phenyl 

Nilrobenzene-dS  (Surr) 
p-Terphenyf-d14  (Surr) 

95 

0 

S3 

X 

48- 

46  - 
67  * 

120 

120 

150 
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Analytical  Data 


Oltent :  U  S  Army  Construction  Engineering  Resee 


Job  Number-  480-89467-1 


Client  Sample  ID;  OS-G1 -031815-1530 

Date  Sampled J  03/ 1 8/201 5  1 530 
Date  Received.  10/20/2015  0920 


Lab  Sample  ID1  480-89467-14 

Client  Matrix .  V\taste 


8270D  Semi  volatile  Organic  Compounds  (GC/MS) 


Analysis  Method 
Prep  Method 
Dilution: 

Analysis  Oats: 
Prep  Date. 


8270D 

35S0A 

100 

11/05/2015  1634 
11/04/2015  1345 


Analysis  Batch 

480-273506 

Instrument  ID; 

HP5973X 

Prep  Batch. 

480-273073 

Lab  File  ID 

XOO901 41Q8.D 

Initial  Weight/Volume: 

+0.13  g 

final  WeightA/alume- 

1  ml 

Injection  Volume; 

1  uL 

Analyte. 

DrvWt  Corrected:  N  Result  fug/Kg) 

Qualifier 

mdl 

RL 

Ace  naphthene 

430000 

FT- 

3100 

26DDDD 

Acenaphthylene 

930000 

H 

2200 

260000 

Anthracene 

ND 

H 

6600 

260000 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

4500 

260000 

Benzofa]  pyrene 

ND 

H 

6300 

260000 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

5100 

260000 

Be  nzo  [g ,  h ,  i]  pei  y  lene 

ND 

H 

3100 

260000 

Ben  zo  jk]f  1  jo  rantbene 

ND 

H 

2900 

260000 

Chrysene 

ND 

H 

2600 

260000 

Dlbenz{  a ,  h)  a  nth  racene 

ND 

H 

3100 

260000 

Fluoranthene 

400000 

H 

3700 

260000 

Fluorene 

770000 

H 

6000 

260000 

fncjeno[1 ,2.3-cdJpyrene 

ND 

H 

7200 

260000 

Naphthalene 

2300000 

H 

4300 

260000 

Phenanthrene 

270000 

H 

5400 

260000 

Pyrene 

560000 

H 

1700 

26DDDD 

Surrogate 

%Rec 

Qualifier 

Acceptance-  Limits 

2- Fluorobi  phenyl 

94 

37-  120 

Nitrobenzene- d5  (Burr) 

65 

34-  132 

p-Terphenyl-d14  (Surr) 

94 

65  *  1 53 
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Analytical  Data 


Cl  fent:  U  S  Army  Construction  Engineering  Re  sea  Job  Number  48G-8 9467-1 

Client  Sample  ID:  OS-G1 -042415-1600 

Lab  Sample  ID:  480-09467-15  Date  Sampled'  04/24/2015  1600 

Client  Matrix:  V\tee  Date  Received.  10^20/2015  0920 


B270D  Semivolatile  Organic  Com  pounds  [GC/MSJ 

Analysis  Method. 

8270D 

Analysis  Batch 

480-273506 

Instrument  ID: 

HP5973X 

Prep  Method 

35S0A 

Prep  Batch. 

480-273073 

Lab  File  ID' 

X00901 410S.D 

Dilution: 

10 

InrhaJ  Weight/Volume: 

+0.11  g 

Analysis  Date: 

11/05/2015 

1701 

Final  \AfeighWolume- 

1  mL 

Prep  Date. 

11/04/2015 

1345 

Injection  Volume: 

1  uL 

Analyte 

OrvWt  Corrected:  N  Result  (ug/Kg)  Qualifier  MDL 

RL 

Ace  naphthene 

390000 

H 

360 

31  boo 

Acenaphthylene 

14G0ODQ 

H 

250 

31 005 

Anthracene 

230000 

H 

780 

31000 

Ben  zo[a]  a  n  th  ra  ce  ne 

150000 

H 

530 

31000 

Ben  zo[a]  pyrene 

96000 

H 

750 

31000 

Benzo  [b]  f  1  uora  nthe  ne 

34000 

H 

600 

31000 

Be  nzo  [g ,  h ,  i]  pei  y  lene 

62000 

H 

360 

31000 

Ben  zo  [k]f  1  jo  rantbene 

82000 

H 

350 

31000 

Chrysene 

140000 

H 

310 

31000 

Dlbenz{  a ,  h)  a  nth  racene 

ND 

H 

360 

31000 

Fluoranthene 

410000 

H 

440 

31000 

Fluorene 

5SOOOO 

H 

710 

31 000 

fndeno[1 ,2.3-cdfpyrene 

42000 

H 

850 

31000 

Naphthalene 

3600000 

H 

510 

31000 

Phenantbrene 

1200000 

H 

640 

31  ODD 

Pyrene 

580000 

H 

200 

31000 

Surrogate 

%Rec 

Qualifier  Acceptance  Limits 

2- Fluorobi  phenyl 

37-  120 

Nitrobenzene-d5  (Burr) 

88 

34-  132 

p-Terphenyf-dld  (Surr) 

101 

65-153 
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Analytical  Data 


Client:  U  S  Army  Construction  Engineering  Re  sea  Job  Number  480-89467-1 

Client  Sample  ID:  OS-G1  -042815-1600 

Lab  Sample  ID:  480-89467-16  Date  Sampled'  04/26/2015 1600 

Client  Matrix:  V\tasis  Date  Received.  10/20/2015  0920 


6270D  Semi  volatile  Organic  Compounds  (GC/MSJ 


Analysis  Method 

8270D 

Analysis  Batch 

430-273506 

Instrument  ID: 

HP5973X 

Prep  Method 

3580A 

Prep  Batch. 

4  B0-2 73073 

Lab  File  ID' 

XG0901 41 10.D 

Dilution: 

200 

InrhaJ  Weight/Volume: 

+0.12  9 

Analysis  Oats' 

11/05/2015  1728 

Final  Weight/Volume' 

1  mL 

Prep  Date. 

11/04/2015  1345 

Injection  Volume: 

1  uL 

Analyte 

DryWt  Corrected 

N  Result  (ug/Kg)  Qualifier  MDL 

RL 

Ace  naphthene 

22QQOO 

J  H 

6700 

570000 

Acenaphthylene 

610000 

H 

4700 

57DD00 

Anthracene 

ND 

H 

14000 

570000 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

9700 

570000 

Benzo[a]  pyrene 

ND 

H 

1 4000 

570000 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

11000 

570000 

Be  nzo  [g ,  h ,  i]  pei  y  lene 

ND 

H 

6700 

570000 

Ben  zo[k]fl  uo  rantbene 

ND 

H 

6300 

570000 

Chrysene 

ND 

H 

5700 

570000 

Dlbenz(  a ,  h)  a  nth  race.ne 

ND 

H 

6700 

570000 

Fluoranthene 

270000 

JH 

6000 

570000 

Fluarene 

420000 

J  H 

13000 

570000 

fndeno[1 ,2.3-cdJpyrene 

ND 

H 

16000 

570000 

Naphthalene 

1100000 

H 

9300 

570000 

Phenanthrene 

ND 

H 

12000 

570000 

Pyrene 

450000 

J  H 

3700 

570000 

Surrogate 

%Ree 

Q  ua  1  if  ler  Acceptan  ce-  Li  m  its 

2- Huorabi  phenyl 

53 

37-  120 

Nilrobenzene-dS  (Surr) 

0 

X 

34-  132 

p-Terphenyf-d14  (Surr) 

81 

85-153 
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Analytical  Data 


Cl  fent:  U  S  Army  Construction  Engineering  Re  sea  Job  Number  4BG-8 9467-1 

Client  Sample  ID:  OS-01 -050715-1630 

Lab  Sample  ID:  460-89467-17  Date  Sampled:  05/07/2015 1530 

Client  Matrix:  V\taste  Date  Received.  10/20/2015  0920 


8270D  Semivolatile  Organic  Compounds  (GCJMSJ 

Analysis  Method,  8270D  Analysis  Batch  .  480-273506  Instrument  ID: 

Prep  Method  3580 A  Prep  Batch.  480-2 73G73  Lab  File  ID' 

Dilution:  100  Initial  Weight/Vol u me: 

Analysis  Date:  1 1/05/2015  1755  Final  VWeight/Volume- 

Pre  p  Date :  1 1  /G4/2G 1 5  1  345  1 njection  Vol  U  me: 

Analyte  OrvWt  Corrected:  N  Result  (ug/Kg)  Qualifier  MDL 

HP5973X 

X00901 41 1 1 .  D 
+012  g 

1  mL 

1  uL 

RL 

Ace  naphthene 

ND 

H 

3300 

280000 

Acenaphthylene 

98QOOQ 

H 

2300 

.280000 

Anthracene 

ND 

H 

7200 

280000 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

4800 

280000 

Ben  zo[a]  pyrene 

120000 

JH 

6600 

280000 

Ben  zo  [b]  f  1  uora  nt  he  ne 

ND 

H 

5500 

280000 

Be  nzo  [g ,  h ,  i]  pei  y  lene 

ND 

H 

3300 

280000 

Ben  zo  \k]f\  uo  ranthene 

ND 

H 

3200 

2S0000 

Chrysene 

170000 

J  H 

2800 

280000 

Dibenz{  a ,  h)  a  nth  racene 

ND 

H 

3300 

280000 

Fluoranthene 

610000 

H 

4000 

280000 

Fluorene 

590000 

H 

6500 

28DDDD 

fndeno[1 ,2.3-cdfpyrene 

ND 

H 

7800 

280000 

Naphthalene 

1200000 

H 

4700 

280000 

Phenantbrene 

410000 

H 

5800 

280000 

Pyrene 

750000 

H 

1600 

28DDDD 

Surrogate 

%Rec 

Qualifier 

Acceptance  Limits 

2- Fluorabi  phenyl 

Nitrobenzene- d5  (Burr) 
p-Terphenyf-dld  (Surr) 

W! 

94 

103 

37-120 
34-  132 
05-153 
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Analytical  Data 


Client:  U  S  Army  Construction  Engineering  Resee 


Job  Number-  480-89467-1 


Client  Sample  ID:  P-01  -101 514-091 D 

Date  Sampled :  1  DM  5/201 4  0910 
Date  Received  10/20/201 5  0920 


Lab  Sample  ID'  480-89467-10 

Client  Matrix.  V\tater 


B270D  Semivolatile  Organic  Compounds  (GC/MS) 


Analysis  Method 
Prep  Method 
Dilution: 

Analysis  Date: 
Prep  Date. 


S270D 
351  DC 
20 

11/10/2015  2017 
11/06/2015  1233 


Analysis  Batch  430-273999  Instrument  ID:  HP5973V 

Prep  Batch.  480-2735S6  Lab  File  ID'  V60021  D 

Initial  WeightA/olume:  2S7  ml 

Final  VWeight/Volume-  1  mL 

Injection  Volume:  2  uL 


Analyte 

Result  (ug/L) 

Qualifier 

MDL 

RL 

Ace  naphthene 

MD 

H 

7,7 

94 

Acenaphthylene 

ND 

H 

71 

94 

Anthracene 

ND 

H 

5,2 

94 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

6  7 

94 

Benzofa]  pyrene 

ND 

H 

8,3 

94 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

6.4 

94 

Benzo  [g .  h ,  I]  pet  y  iene 

ND 

H 

6,6 

94 

Ben  zojk]f  1  uo  ranthene 

ND 

H 

14 

94 

Chrysene 

ND 

H 

6,2 

94 

Dibenz( a ,  h)  a  nth  racene 

ND 

H 

79 

94 

Fluoranthene 

ND 

H 

7,5 

94 

Fluorene 

ND 

H 

6.7 

94 

lndeno[1 ,2.3-cdJpyrene 

ND 

H 

SB 

94 

Naphthalene 

20 

J  H 

14 

94 

Fhenantbrene 

ND 

H 

8,2 

94 

Pyrene 

ND 

H 

64 

64 

Surrogate 

%Rec 

Qualifier 

Acceptance-  Limits 

2- Fluorobi  phenyl 

m 

48-  120 

Nilrobenzene-dS  (Surr) 

0 

X 

40-  120 

p-Terphenyf-dld  (Surr) 

74 

67+150 
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Analytical  Data 


Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Job  Number-  480-89467-1 


Client  Sample  ID:  P-01  -100SH-1 120 

Date  Sampled :  1 0/06/20 14  1120 
Date  Received.  10/20/201 5  0920 


Lab  Sample  ID'  480-59467-19 

Client  Matrix.  V\tater 


8270D  Semi  volatile  Organic  Compounds  (GQMS) 


Analysis  Method 
Prep  Method 
Dilution: 

Analysis  Date: 
Prep  Date. 


S270D 
351  DC 
20 

11/10/2015  2046 
11/06/2015  1  233 


Analysis  Batch  480-273999 
Prep  Batch.  4B0-273586 


Instrument  ID: 

Lab  File  ID 

Initial  Weight/Volume: 
Final  Weight/Volume- 
Injection  Volume; 


HP5973V 
V60022.D 
257.5  mL 

1  mL 

2  uL 


Analyte 

Result  (yg/U 

Qualifier 

MDL 

RL 

Ace  naphthene 

ND 

H 

~8,Q— 

97 

Acenaphthylene 

ND 

H 

7.4 

97 

Anthracene 

ND 

H 

5.4 

97 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

70 

97 

Benzofa]  pyrene 

ND 

H 

ai 

97 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

6.6 

97 

Benzo  [g .  h ,  1]  pet  y  lene 

ND 

H 

6,8 

97 

Ben  zojk]f  1  uo  ranthene 

ND 

H 

14 

97 

Chrysene 

ND 

H 

6.4 

97 

Dibenz( a ,  h)  a  nth  racene 

ND 

H 

62 

97 

Fluoranthene 

ND 

H 

7,3 

97 

Fluorene 

ND 

N 

70 

97 

fndena[1 ,2.3-cdJpyrene 

ND 

H 

91 

97 

Naphthalene 

18 

J  H 

15 

97 

Ftienantbrene 

ND 

H 

8,5 

97 

Pyrene 

ND 

H 

66 

97 

Surrogate 

%Rec 

Qualifier 

Acceptance-  Limits 

2- Fluorobi  phenyl 

94 

48-  120 

Nilrobenzene-dS  (Surr) 

0 

X 

46- 120 

p-Terphenyf-d14  (Surr) 

98 

67  *  150 
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Analytical  Data 


Cl  Sent:  U  S  Army  Construction  Engineering  Re  sea  Job  Number  480-89467-1 

Client  Sample  ID:  P-01-01 3015-091 5 

Lab  Sample  ID:  460-09467-20  Date  Sampled  ■  01/30/2015  0915 

Client  Matrix:  V\tater  Date  Received.  10/20/2015  0920 


6270D  Semivolatile  Organic  Compounds  (GC/MSJ 


Analysis  Method 
Prep  Method 
Dilution: 

An  a  lysis  Date: 
Prep  Date. 


S270D 
351 0C 
20 

11/10/2015  2115 
11/06/2015  1  233 


Analysis  Batch  480-273999 
Prep  Batch.  4B0-2735S6 


Instrument  ID: 

Lab  File  ID 

Initial  WeightA/olUrne: 
Final  Weight/Volume- 
injection  Volume: 


HP5973V 
V60023.D 
255.5  mL 

1  mL 

2  uL 


Analyte 

Result  (ug/U 

Qualifier 

MOL 

RL 

Ace  naphthene 

17 

J  H 

5.0 

95 

Acenaphthylene 

140 

H 

74 

SB 

Anthracene 

11 

JH 

5.5 

98 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

70 

98 

Benzofa]  pyrene 

ND 

H 

9,2 

95 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

6  7 

98 

Be  r>zo  [g .  h ,  i]  pet  y  lene 

ND 

H 

6,8 

98 

Ben  zojk]f  1  uo  ranthene 

ND 

H 

14 

98 

Chrysene 

ND 

H 

6.5 

98 

Dibenz( a ,  h)  a  nth  racene 

ND 

H 

62 

98 

Fluoranthene 

9.7 

JH 

7,8 

98 

Fluorene 

26 

J  H 

70 

SB 

lndeno[1 ,2.3-cdJpyrene 

ND 

H 

9,2 

98 

Naphthalene 

1400 

EH 

15 

98 

Ptienantbrene 

33 

JH 

6,0 

95 

Pyrene 

ND 

H 

6  7 

95 

Surrogate 

%Rec 

Qualifier 

Acceptance  Limits 

2- Fluorobi  phenyl 

TIB 

46-  120 

Nilrobenzene-dS  (Surr) 

0 

X 

46  -  120 

p-Terphenyf-dld  (Surr) 

65 

X 

67-150 
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Analytical  Data 


Cl  tent:  U  S  Army  Construction  Engineering  Re  sea 


Job  Number-  480-89467-1 


Client  Sample  ID;  P-Oi-01 3015-091 5 

Date  Sampled  ■  0 1  /30/2D1 5  09)5 
Date  Received.  10/20/201 5  0920 


Lab  Sample  ID'  480*89467-20 

Client  Matrix.  V\tater 


8270D  Semivolatile  Organic  Compounds  (GC/MSJ 


Analysis  Method 
Prep  Method 
Dilution: 

Analysis  Data; 
Prep  Date. 


8270D 
351 0C 
100 

11/11/2015  1445 
11/06/2015  1233 


A  rial  ysis  Batch  4 80-2 74392 
Prep  Batch.  4SQ-2735S6 

Run  Type:  DL 


Instrument  ID; 

Lab  File  ID 

initial  Weight/Volume; 
Final  Weight/Volume- 
Injection  Volume: 


HP5973V 
V60048.D 
255.5  ml 

1  mL 

2  uL 


Analyte 

Result  (ug/U 

Qualifier 

MDL 

RL 

Ace  naphthene 

ND 

—ft— 

40 

490 

Acenaphthylene 

140 

J  H- 

37 

490 

Anthracene 

ND 

H 

27 

490 

Ben  zo[a]  anthracene 

ND 

H 

35 

490 

Benzofa]  pyrene 

ND 

H 

46 

490 

Benzo  [b]  f  1  uora  nthe  ne 

ND 

H 

33 

490 

Be  nzo  [g  ,h ,  i]  pet  y  lene 

ND 

H 

34 

490 

Ben  zo[k]fl  uo  rantbene 

ND 

H 

71 

490 

Chrysene 

ND 

H 

32 

490 

Diben^i  a ,  h)  a  nth  racene 

ND 

H 

41 

490 

Fluoranthene 

ND 

H 

39 

490 

Fluorene 

ND 

H 

35 

49D 

fndeno[1 ,2.3-cdJpyrene 

ND 

H 

46 

490 

Naphthalene 

1600 

H 

74 

490 

Phenantbrene 

ND 

H 

43 

490 

Pyrene 

ND 

H 

33 

490 

Surrogate 

%Rec 

Qualifier 

Acceptance  Limits 

2- Fluorabi  phenyl 

39 

48-  120 

Nilrobenzene-dS  (Surr) 

0 

* 

46-  120 

p*Terphenyf-d14  (Surr) 

72 

67  +  150 

TestAmerica  Buffalo 
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444 


Analytical  Data 


Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Job  Number-  480-89467-1 


Client  Sample  ID;  OS-G1  -101514-0910 

Date  Sampled :  1  DM  5/201 4  0910 
Date  Received  10/20/201 5  0920 


Lab  Samp Je  i  D '  480- 89467-  22 

Client  Matr  ix .  V\teste 


B270D  Semivolatile  Organic  Compounds  (GQMS) 


Analysis  Method, 
Prep  Method 
Dilution: 

Analysis  Oats: 
Prep  Date. 


827QD 

35S0A 

100 

1 1/05/2015  1821 
11/04/2015  1345 


Analysis  Batch  480-273506  Instrument  ID;  HP5973X 

Pre p  Batch .  480-2 73Q73  Lab  File  ID  X00901 4112.D 

Initial  WeightA/OlUmo:  +0.13  g 
Final  VUeightA/olurne-  1  mL 

Injection  Volume:  1  uL 


Analyte  Dr vWt  Corrected:  N 

Result  fug/Kg) 

Qualifier 

mdl 

RL 

Ace  naphthene 

ND 

R 

3100 

260000 

Acenaphthylene 

470000 

H 

2200 

26DDQ0 

Anthracene 

ND 

H 

6600 

260000 

Ben  zo[a]  a  n  th  ra  ce  ne 

ND 

H 

4500 

260000 

Ben  zo[a]  pyrene 

ND 

H 

5300 

250000 

Ben  zo  [b]  f  1  uora  nt  he  ne 

ND 

H 

5100 

260000 

Be  nzo  [g .  h ,  1]  pei  y  lene 

ND 

H 

3100 

260000 

Ben  zojkjf  1  uo  fanthene 

ND 

H 

2900 

260000 

Chrysene 

ND 

H 

2600 

260000 

Dlbenz{  a ,  h)  a  nth  racfene 

ND 

H 

3100 

260000 

Fluoranthene 

190000 

JH 

3700 

260000 

Fluarene 

300000 

H 

6000 

26DDDD 

lndeno[1 ,2.3-cdJpyrene 

ND 

H 

7200 

260000 

Naphthalene 

1200000 

H 

4300 

260000 

Fhenantbren* 

ND 

H 

5400 

260000 

Pyrene 

200000 

J  H 

1700 

250000 

Surrogate 

%Rec 

Qualifier 

Acceptance-  Limits 

2- Fluorobi  phenyl 

73 

37-120 

Nilrobenzene-dS  (Surr) 

0 

X 

34-  132 

p-Terphenyf-dld  (Surr) 

78 

05-153 

TestAmerica  Buffalo 


Page  39  of  326 


11/13/2015 


445 


Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Analytical  Data 

Job  Number-  480-89467-1 


Client  Sample  ID:  WW-0M01 514-1 120 

Date  Sampled :  1 0H  5/201 4  n  2Q 
Date  Received.  10/20/2015  0920 


Lab  Sample  10:  480-89467-1 

Client  Matrix.  V\faier 


0021 B  Volatile  Organic  Compounds  (GCJ 


Analysis  Method. 

8021 B 

Analysis  Batch 

480-273207  instru merit  ID: 

HP5390-3 

Prep  Method 

5030B 

N/A 

initial  Weight/ Volume: 

44  ml_ 

Dilution: 

200 

Pinal  WeighVVolume: 

Analysis  Data- 

11/05/2015  1133 

Injection  Volume 

1  uL 

Prep  Date. 

11/05/2015  1135 

Result  Type: 

PRIMARY 

Analyte 

Result  (ug/L) 

Qualifier  mdl 

RL 

Benzene 

320 

FT  4,7 

40 

Toluene 

11 

JH  71 

40 

Shy  1  benzene 

ND 

H  5,7 

40 

m,  p-Xylene 

ND 

H  11 

SO 

o-Xylene 

ND 

H  5,4 

40 

Xylenes.  Total 

ND 

H  11 

120 

Surrogate 

%Rec 

Qualifier  Acceptance  Limits 

a  a.a*TrrtluoroEolL 

jene 

63-145 

4-  B  romofi  u  oro  benz  e  ne 

122 

64-  141 

TestAmerica  Buffalo 
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Analytical  Data 


Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Job  Number-  480-89467-1 


Client  Sample  ID: 

Lab  Sample  ID' 
Client  Matrix . 


WW-01  -031 91 5-1 550 

460" 89467-3 
Valter 


Date  Sampled 1  03/ 1 9/201 5  1 550 
Date  Received .  10/20/2015  0920 


9021 B  Volatile  Organic  Compounds  (GCJ 


Analysis  Method. 

8021 G 

Analysis  Batch 

480-273207  instrument  ID: 

HP5390-3 

Prep  Method 

5030B 

N/A 

Initial  Weight/ Volume: 

44  mL 

Dilution: 

300 

Pinal  Weight/Volume: 

Analysis  Dare 

1 1/05/2015  1205 

injection  Volume 

1  uL 

Prep  Date. 

11/05/2015  1205 

Result  Type: 

PRIMARY 

Analyte 

Result  (ug/L| 

Qualifier  MDL 

RL 

Benzene 

1500 

FT-  19 

1BD 

Toluene 

240 

H  28 

160 

Ethylbenzene 

ND 

H  23 

160 

m,  p-Xylene 

75 

J  H  43 

320 

0"Xylene 

ND 

H  22 

160 

Xylenes.  Total 

75 

JH  43 

4  SO 

Surrogate 

%Rec 

Qualifier  Acceptance  Limits 

a  a.a'TrrfluoroEolL 

lene 

138 

63  -  145 

4  -  B  romofl  u  oro  benz  e  ne 

125 

64-  141 

TestAmerica  Buffalo 
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Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Analytical  Data 

Job  Number-  480^89467-1 


Client  Sample  ID:  WW-01-04141 5-1640 

Date  Sampled  £  04/1  4/20 15  1640 
Date  Received.  10/20/201 5  0920 


Lab  Sample  ID'  480-89467-4 

Client  Matrix.  V\faier 


8021 B  Volatile  Organic  Compounds  (GCJ 


Analysis  Method. 

8021 B 

Analysis  Batch 

480-273207 

Instrument  ID: 

HP5390-3 

Prep  Method 

5030B 

N/A 

Initial  Weight/ Volume: 

44  mi_ 

Dilution: 

200 

Pinal  Weight/Volume: 

Analysis  Data- 

11/05/2015  1238 

Injection  Volume 

1  uL 

Prep  Date. 

11/05/2015  1  238 

Result  Type: 

PRIMARY 

Analyte 

Result  (ug/L) 

Qualifier  MDL 

RL 

Benzene 

1600 

W  TJ" 

40 

Toluene 

800 

H  71 

40 

Shy  1  benzene 

450 

H  5,7 

40 

m,  p -Xylene 

300 

H  11 

SO 

o-Xylene 

ND 

H  54 

40 

Xylenes.  Total 

300 

H  11 

120 

Surrogate 

%Rec 

Qualifier  Acceptance  Limits 

a  a.a*TrrtluoroEolL 

jene 

T65 

83-  145 

4-  B  romofl  u  oro  benz  e  ne 

08 

84-  141 

TestAmerica  Buffalo 
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Client:  U  S  Army  Construction  Engineering  Resee 


Analytical  Data 

Job  Number-  480-89467-1 


Client  Sample  ID:  WW-01-050&15-1552 

Date  Sampled'  05/06/2015  1552 
Date  Received.  10/20/201 5  0920 


Lab  Sample  ID'  480-89467-7 

Client  Matrix  .  V\tater 


0021 B  Volatile  Organic  Compounds  (GCJ 


Analysis  Method. 

8021 B 

Analysis  Batch 

480-273207  Instrument  ID; 

HP5390-3 

Prep  Method 

5030B 

N/A 

Initial  Weight/ Volume: 

44  mi_ 

Dilution: 

200 

Pinal  Weight/Volume: 

Analysis  Data- 

11/05/2015  1310 

injection  Volume 

1  uL 

Prep  Date. 

11/05/2015  1310 

Result  Type: 

PRIMARY 

Analyte 

Result  (Ug/L) 

Qualifier  MDL 

RL 

Benzene 

1900 

“FT  ~W~ 

40 

Toluene 

1400 

H  71 

40 

Shy  1  benzene 

890 

H  5,7 

40 

m,  p-Xylene 

2200 

H  11 

SO 

o-Xylene 

ND 

H  M 

40 

Xylenes.  Total 

2200 

H  11 

120 

Surrogate 

%Rec 

Qualifier  Acceptance  Limits 

a  a.a*TrrtluoroEDlL 

lene 

T55 

63  -  14S 

4-  B  romofl  u  oro  benz  e  ne 

116 

64-  141 

TestAmerica  Buffalo 
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Analytical  Data 


Client:  U  S  Army  Construction  Engineering  Re  sea  Job  Number  480-89467-1 


Client  Sample  ID:  WW-01 -05201 5-1 500 


Lab  Sample  ID' 
Client  Matrix. 

480"  89467-9 
Valter 

Date  Sampled'  05/20/20151500 
Date  Received .  10/20/2015  0920 

8021 B  Volatile  Organic  Compounds  (GCJ 

Analysis  Method. 

8021 B 

A  rial  ysis  Batch ■:  480-2 73207  i  nstru  men  M  D : 

HP5390-3 

Prep  Method 

5030B 

N/A 

Initial  Weight/ Volume: 

44  mi_ 

Dilution: 

200 

Pinal  WeighVVolume: 

Analysis  Date' 

11/05/2015  1841 

Injection 

Volume 

1  uL 

Prep  Date. 

11/05/2015  1841 

Result  Type: 

PRIMARY 

Analyte 

Result  (ug/L) 

Qualifier 

MDL 

RL 

Benzene 

670 

H 

4.7“ 

40 

Toluene 

87 

H 

71 

40 

Shy  1  benzene 

ND 

H 

5,7 

40 

m,  p-Xylene 

55 

J  H 

11 

SO 

o-Xylene 

160 

H 

5.4 

40 

Xylenes.  Total 

220 

H 

11 

120 

Surrogate 

%Rec 

Qualifier 

Acceptance  Limffc& 

a  a.  a-Trrfluo  retail 

jene 

Iffi 

63-  145 

4-  B  romoli  u  oro  benz  e  ne 

si 

64-  141 

TestAmerica  Buffalo  Page  44  of  32$  11/13/2015 


450 


Client:  U  S  Army  Construction  Engineering  Resee 


Analytical  Data 

Job  Number-  480-89467-1 


Client  Sample  ID;  P-Ql-031315-1631 

Date  Sampled :  03/ 1 3/20 1 5  1 53 1 
Date  Received.  10/20/2015  0920 


Lab  Samp leiD  460- 89467- 1 1 

Client  Matrix.  V\tater 


Analysis  Method. 
Prep  Method 
Dilution: 

Analysis  Date: 
Prep  Date. 


S021B 

503GB 

2000 

1 1/05/2015  1510 
11/05/2015  1510 


8021 B  Volatile  Organic  Compounds  (GCJ 


A  n  al  ysis  Batch  4  SO- 2 73207 

N/A 


i  nstru  men  M  D :  HP5S90-3 

Initial  Weight/ Volume:  44  mL 
Pinal  Weight/Voiume: 
injection  Volume  1  uL 

Result  Type;  PRIMARY 


Analyte 

Result  (Ug/L) 

Qualifier 

MDL 

RL 

Benzene 

2400" 

H 

~%r 

400 

Toluene 

200 

J  H 

71 

400 

Ethylbenzene 

ND 

H 

57 

400 

m,  p-Xylene 

110 

J  H 

110 

SOO 

o-Xyiene 

ND 

H 

54 

400 

Xylenes.  Total 

110 

JH 

110 

1200 

Surrogate 

%Rec 

Qualifier 

Acceptance  Limits 

a  a.a-Trifluorotoluene 

§4 

63-  145 

4-  B  romofl  u  oro  benz  e  ne 

88 

64-  141 

TestAmerica  Buffalo 
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Cl  tent:  U  S  Army  Construction  Engineering  Resee 


Analytical  Data 

Job  Number-  480-89467-1 


Client  Sample  ID:  P-Gl  -05061 5-1 652 

Date  Sampled'  05/06/2015  1552 
Date  Received.  10/20/201 5  0920 


Lab  Samp  le  1 0  ■  480- 89467- 1 2 

Client  Matrix.  V\ferter 


Analysis  Method, 
Prep  Method 
Dilution: 

Analysis  Dais' 
Prep  Date. 


8021 B 
5030B 
400 

11/05/2015  1614 
11/05/2015  1614 


8021 B  Volatile  Organic  Compounds  (GCJ 


Analysis  Batch  480-273207 
N/A 


instrument  ID:  HP5890-3 

initial  Weight/ Volume:  44  mL 
Final  Weight/Volume: 
injection  Volume  1  uL 

Result  Type:  PRIMARY 


Analyte 

Result  (ug/L) 

Qualifier 

MDL 

RL 

Benzene 

1 400 

R 

—93— 

80 

Toluene 

120 

H 

14 

80 

Shy  1  benzene 

N|D 

H 

11 

80 

m,  p-Xylene 

50 

J  H 

22 

160 

o-Xylene 

ND 

H 

11 

80 

Xylenes.  Total 

50 

JH 

22 

240 

Surrogate 

%Rec 

Qualifier 

Acceptance  Limits 

a  a.a-Trifluorotoluene 

135 

63-  145 

4-  B  romofi  u  oro  benz  e  ne 

123 

64-  141 

TestAmerica  Buffalo 
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Analytical  Data 


Ghent :  U  S  Army  Construction  Engineering  Resee 


Job  Number  480  89467^1 


Client  Sample  ID:  P-01 -0401 15-1600 

Date  Sampled '  04/0 1/2015  1 600 
Date  Received.  10/20/2015  0920 


Lab  Sample  ID'  460-89467-21 

Client  Matrix:  V\ferter 


Analysis  Method. 
Prep  Method 
Dilution: 

Analysis  Data: 
Prep  Date. 


8021 B 
5030B 
800 

11/05/2015  1645 
11/05/2015  1645 


9021 B  Volatile  Organic  Compounds  (GCJ 


A  n  al  ysis  Batch  480-2 73207 

N/A 


instrument  ID:  HP5390-3 

initial  Weight/ Volume:  44  mL 
Pinal  Weight/ Volume: 
injection  Volume  1  uL 

Result  Type:  PRIMARY 


Analyte 

Result  (ug/L) 

Qualifier 

MDL 

RL 

Benzene 

14000 

FT 

19 

160 

Toluene 

5500 

H 

28 

160 

Ethylbenzene 

3700 

H 

23 

160 

m,  p-Xylene 

7700 

H 

43 

320 

o-Xylene 

ND 

H 

22 

160 

Xylenes.  Total 

7700 

H 

43 

480 

Surrogate 

%Rec 

Qualifier 

Acceptance  Limits 

a  a.a'TritJuorotoluene 

131 

63-  145 

4  -  B  romofl  u  oro  benz  e  ne 

125 

64-  141 

TestAmerica  Buffalo 
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Client:  U  S  Army  Construction  Engineering  Re  see 


Analytical  Data 

Job  Number-  480-89467-1 


Client  Sample  ID:  P-Ql -01 221 5-0949 

Lab  Sample  ID:  460-89467-23  Date  Sampled'  01/22/2015  0948 

Client  Matrix:  Wafer  Date  Received.  10/20/2015  0920 


9021 B  Volatile  0  rg  an  re  Compounds  (GCJ 

Analysis  Method. 

6021 B 

A  n  a!  y sis  Batch  480-273207  1  rrstru  men  U  D : 

HP5390-3 

Prep  Method 

5030B 

N/A 

Initial  Weight/ Volume: 

44  mL 

Dilution: 

300 

Pinal  Weight/Volume: 

1  0  mL 

Analysis  Date: 

11/05/2015  1913 

Injection  Volume 

1  uL 

Prep  Date. 

11/05/2015  1913 

Result  Type: 

PRIMARY 

Analyte 

Result  tug/L) 

Qualifier 

MDL 

RL 

Benzene 

160 

H 

0,42 

35 

Toluene 

79 

H 

005 

3.0 

Ethylbenzene 

ND 

H 

0  52 

3.6 

m,  p-Xylene 

68 

J  H 

0  98 

73 

o-Xylene 

ND 

H 

0  49 

3,6 

Xylenes.  Total 

6.8 

JH 

0.98 

11 

Surrogate 

%Rec 

Qualifier 

Acceptance  Limits 

a  a.a*TrifluorotolL 

lene 

124 

83-  145 

4-  B  romofl  u  oro  benz  e  ne 

114 

84-  141 

TestAmerica  Buffalo 
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Cl  tent:  U  S  Army  Construction  Engineering  Re  see 


Analytical  Data 

Job  Number-  480-89467-1 


Client  Sample  ID:  WW-01-Q31315-1531 

Lab  Samp  le  I  O:  480-  69467 - 24  Date  Sampled e  03/1  3/201 5  1 531 

Client  Matrix:  V\faier  Date  Received:  10/20/2015  0920 


8021 B  Volatile  Organic  Compounds  (GCJ 

Analysis  Method 

8021 B 

A  rial  ysis  Batch ■;  480-2 73207  1 nstru  men  HD: 

HP5S90-3 

Prep  Method 

5030B 

N/A 

Initial  Weight/ Volume: 

44  mL 

Dilution: 

200 

Final  Weight/Volume: 

1  0  mL 

Analysis  Data- 

11/05/2015  1944 

Injection  Volume 

1  uL 

Prep  Date. 

11/05/2015  1944 

Result  Type: 

PRIMARY 

Analyte 

Result  (ug/L) 

Qualifier 

MDL 

RL 

Benzene 

12 

H 

0,11 

0.91 

Toluene 

1  4 

H 

016 

0  91 

Shy  1  benzene 

MD 

H 

013 

0,91 

m,  p -Xylene 

ND 

H 

0  25 

1  8 

o-Xylene 

3.7 

H 

0.12 

0  91 

Xylenes.  Total 

3,7 

H 

0.25 

2.7 

Surrogate 

%R$c 

Qualifier 

Acceptance  Uni  its 

a  a.a*TrrtluoroEDlL 

lene 

146' 

X 

83-  145 

4-  B  romofl  u  oro  benz  e  ne 

126 

64-  141 

TestAmerica  Buffalo 
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Quality  Control  Results 

Client:  US  Army  Construction  Engineering  Resea  Job  Number  480-89467-1 

Surrogate  Recovery  Report 

8270D  Samivolatile  Organic  Compounds  (GC/MS) 


Lab  Sample  ID 

Client  Sample  ID 

NBZ 

%Rec 

FBP 

%Rec 

TPH 

%Rec 

400-89467- 1 4 

05-01-031815-1580 

55 

94 

94 

430-09467-15 

OS01  -04241 5-1 600 

88 

102 

101 

480-89467-16 

05-0 1  -0428 1 5- 1 600 

OX 

83 

SI 

400-09467-17 

05-01-050715-1530 

94 

97 

103 

480-09467-22 

OS-01 -101 51 4-0910 

OX 

73 

7& 

MB  460-273073/1  -A 

86 

98 

99 

LCS  48O-273073/2-A 

79 

93 

102 

LCSD 

480- 273073/3- A 

82 

93 

96 

Surrogate 

[78Z~~=  "Mi  !  rober  iz  e  n  e  -  d  5  ( Su :  i ) 
FBP  =  2-F!uonobiptienyl 
TPH  -  p-Terphenyl-dM  (Suit) 


Acceptance  Limits 

- — ~ 

37-120 

65-153 


TestAmerica  Buffalo 
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Cl  tent:  U  S  Army  Construction  Engineering  Resee 

Surrogate  Recovery  Report 

8270D  Semivolatile  Organic  Compounds  (GC/MS) 


Lab  Sample  ID 

Client  Sample  ID 

NBZ 

%Rec 

FBP 

%Rec 

TPH 

%Rec 

450-39467-2 

WW-Q2-Q30515-1557 

152X 

101 

70 

4S0-89467-5 

VWV-01 -030515*1352 

70 

91 

73 

480-59467-6 

WW0 1-04251 5- 1500 

106 

106 

08 

450-59467-0  DL 

WW-01 -04251 5- 1600 

DL 

OX 

99 

104 

480-89467-6 

WW-01  -050715-1600 

ox 

98 

72 

480-89467-3  DL 

WW-01 -050715-1600 

DL 

ox 

87 

78 

480-89467-10 

P-Dl  -03051 5-1557 

ox 

81 

67 

480-89467-13 

P-01-051315-1530 

ox 

95 

83 

480-89467-18 

P -01-101 51 4-0910 

ox 

93 

74 

480-89467-19 

P-01-1  GOBI 4-1120 

ox 

94 

98 

480-59467-20 

P-01-013015-0915 

ox 

118 

65X 

450-89187-20  DL 

P-01-013015-0915  DL 

ox 

59 

72 

MB  430-273586/1 -A 

82 

86 

99 

LCS  480-273586/2-A 

83 

83 

98 

Surrogate 

R6Z”="Ni! roEer izene-  ( Su:  i  J 

FBP  =  2-Fluanobiptienyl 
TPH  -  p-Tefphenyl-dM  {Sum) 


Acceptance  Limits 

- - - 

4S  150 
67-150 


TestAmerica  Buffalo 
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Client:  U  S  Army  Construction  Engineering  Resee 


Surrogate  Recovery  Report 

8021 B  Volati j|  O rqan  ic  Compounds  (GC) 


Client  Matrix:  Water 

Lab  Sample  ID 

400-69457-1 

4SG-89467-3 

480-89457-4 

480-39457-7 

480-89407-9 

480-69467-11 

480-89467-12 

480-39467-21 

480-39467-23 

480-39467-24 

MB  480-273207/3 

1X5  430-273207/4 

LCSD  480-273207/5 


Client  Sample  JD 
WW-01  -1 01 51 4-11 20 
WW-01  *03 1915-1 550 
WW  01-041 41 5- 1540 
WW-01 -05061 5-1 552 
WW-01 -05201 5- 1500 
P-01-031315-1531 
P-01-050615-1552 
P-D1 -040115-1600 
P-01-01221 5-0948 
WW-01 -031 31 5- 1531 


TFT1  BFB1 
%Rec  %Rec 


139 

122 

138 

125 

104 

96 

125 

116 

109 

91 

94 

38 

135 

123 

131 

125 

124 

114 

146X 

126 

120 

123 

127 

119 

133 

125 

Surrogate 

T'n““^a7a".  a"Ti  itluoro  to  i  u  en  t 
BFB  =  4- Bromoflu  ora  benzene 


Acceptance  Limits 

- - 

64-141 
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Quality  Control  Results 


Client.  US.  Army  Construction  Engineering  Resea 


Job  Number:  480-89467-1 


Method  Blank  -  Batch:  480-273073 


Method:  8270D 
Preparation:  3580A 


Lab  Sample  ID. 
Client  Matrix 
Dilution: 
Analysis  Date. 
Prep  Date 
Leach  Date: 


MB  480-273073/1 -A 

Waste 

10 

11/05/2015  1513 
11/04/2015  1345 
WA 


Analysis  Batch: 
Prep  Batch: 
Leach  Batch 
Units 


480-273506 
480.273073 
Ht A 
ug/Kg 


Instrument  ID: 

Lab  File  l& 

Initial  Weight/Volume: 
Final  Weight/Volume 
Injection  Volume, 


HP5973X 
XQ09014105-D 
0.10  g 
1  mL 
1  uL 


Analyte 

Result 

Dual 

MDL 

RL 

Acenapbthene 

ND 

40 

3400 

Acenaphthylene 

ND 

26 

3400 

Anthracene 

ND 

66 

3400 

Ben  zo[a]  a  nthrace  ne 

ND 

50 

3400 

Benzo[a]  pyrene 

ND 

02 

3400 

Benzo[b]  f  i  uo  ra  nthe  ne 

ND 

00 

3400 

Ben  zo  [g ,  h ,  a]  per  yle  n  e 

ND 

40 

3400 

Ben  zo[k]f  I  l  id  ranthene 

ND 

38 

3400 

Chrysene 

ND 

34 

3400 

D  ibenz/  a ,  h)  anth  racene 

ND 

40 

3400 

Fluoranthene 

ND 

48 

3400 

Fluorene 

ND 

78 

3400 

lndeno[1 ,2;3-cd]pyrene 

ND 

94 

3400 

Naphthalene 

ND 

56 

3400 

Phenanthrene 

ND 

70 

3400 

Pyrene 

ND 

22 

3400 

Surrogate 

%  Rec 

Acceptance  Limits 

.2-Fluortjbiphenyi 

Nitrobenzene-dS  (Surr) 
p-Terphenyl-d14  (£urr) 

98 

se 

99 

37-120 

34-132 

65-153 
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Quality  Control  Results 


Client,  U.S.  Army  Constructor!  Engineering  Resea  Job  Number:  480-39467-1 


Lab  Control  Sample/ 

Method;  8270D 

Lab  Control  Sample  Duplicate  Recovery  Report  -  Batch; 

480-273073 

Preparation:  3 530 A 

LCS  Lab  Sample  ID:  LCS  460-273073/2- A 

Analysis  Batch: 

400-273506 

Instrument  ID. 

HP5973X 

Client  Matrix:  Waste 

Prep  Botch' 

400-273073 

Lab  File  ID: 

XG09014106.D 

Dilution:  1.0 

Leach  Batch: 

N/A 

1  nitlal  Weight/Vo  lutne. 

0  10  g 

Analysis  Date.  11/05/2015  1540 

Units: 

ug/Kg 

Final  Welght/Volume: 

1  mL 

Prep  Date  11/04/2015  1345 

Injection  Volume, 

1  UL 

Leach  Date:  HI  A 

LCSD  Lab  Sample  ID.  LCSD  480-273Q73/3-A 

Analysis  Batch: 

480-273506 

Instrument  ID. 

MP5973X 

Client  Matrix.  Waste 

Prep  Batch: 

430-273073 

Lab  File  ID 

X009014107.D 

Dilution.  1.0 

Leach  Batch: 

N/A 

Initial  Weight/Valume- 

010  3 

Analysis  Date:  11/05/2015  1607 

Units: 

ug/Kg 

Final  Weight/Volume: 

i  mL 

Prep  Date'  11/04/2015  1345 

Injection  Volume: 

1  uL 

Leach  Date:  HI  A 

%  Ree. 

Analyte 

LCS  LCSD 

Limit 

RPD 

RPD  Limit 

LCSQuai  LCSD  Qua  1 

Acenaphthene 

92  91 

53-120 

1 

35 

Acenaphthylene 

91  90 

58-121 

0 

18 

Anthracene 

103  96 

62  - 129 

5 

15 

Ben  zc  [a]  arrth  ra  ce  ne 

100  94 

65-133 

7 

15 

Benzo[a]pyrene 

99  94 

64  127 

5 

15 

Ben  zo  [b]f  1  uora  nthe  ne 

93  93 

64  - 135 

5 

15 

Benzo[jy .  h ,  i]  perylene 

102  96 

50-152 

5 

15 

Ben  zo  |}<]f  1  uo  ranlhene 

103  98 

58-138 

5 

n 

Chrysene 

08  93 

64-131 

5 

15 

Dibenz(  a ,  h)  a  nth  race  ns 

101  96 

54-148 

5 

15 

Fluoranthene 

101  97 

62  - 131 

3 

15 

Fluorene 

97  94 

63  -  126 

3 

15 

lndeno[1 ,2,3-ed<]pyrene 

101  95 

56-149 

6 

15 

Naphthalene 

86  86 

46  - 120 

2 

29 

Phensnthrene 

104  99 

60  - 130 

5 

15 

Pyrene 

103  96 

51  -133 

6 

35 

Surrogate 

LCS  %  Rec 

LCSD  %  Rec 

Acceptance  Limits 

2-FJuorabiphenyJ 

93~ 

93 

37 

- 120 

Nitroberrzene-d5  (Surr) 

79 

82 

34 

- 132 

p-Terphenyl-di4  (Surr) 

102 

96 

65 

-  153 

TestAmerica  Buffalo 


Fage  o4  of  326 


11/16/2015 


460 


Quality  Control  Results 


Client.  U.S.  Army  Construction  Engineering  Resea 

Laboratory  Control/ 

Laboratory  Duplicate  Data  Report  -  Batch;  480-273073 


Job  Number:  480-69467-1 


Method:  8270D 
Preparation:  3530A 


LCS  Lab  Sample  ID 

LCS  480-273073/2  A 

Units:  ug/Kg 

LCSD  Lab  Sample  ID  LCS p  480-273G73/3 

Client  Matrix: 

Waste 

Client  Matrix: 

Waste 

Dilution; 

1.0 

Dilution 

ID 

Analysis  Date: 

11/05/2015  1540 

Analysis  Date: 

11/05/2015  1607 

Prep  Date- 

11/04/2015  1345 

Prep  Date; 

11/04/2015  1345 

Leach  Date: 

N/A 

Leach  Date. 

N/A 

Analyte 

LCS  Spike 
Amount 

LCSD  Spike 
Amount 

LCS 

Resull/Qual 

LCSD 
Result/Qua  I 

Ace  naphthene 

500000 

500000 

460000 

455000 

AcenaphlE^tane 

500000 

500000 

453000 

452000 

Anthracene 

500000 

500000 

517000 

492000 

Eenzo  [a]  anthracene 

500000 

500000 

502000 

469000 

Beozo[a]  pyre  lie 

500000 

500000 

497000 

471000 

Be  n  zo  [b]  f  1  uora  lit  lie  ne 

500000 

500000 

488000 

460000 

Ben  zo[g ,  b ,  <]  perylene 

500000 

50QDDQ 

508000 

482000 

Ben  zo  [kjfl  no  ranthene 

500000 

500000 

514000 

491000 

Chrysene 

500000 

500000 

492000 

467000 

Dibenz(a.h)  anthracene 

500000 

500000 

506000 

481000 

Fluoranthene 

500000 

500000 

503000 

4S6000 

Fluorene 

500000 

500000 

483000 

469000 

1  nder  io  [1  2. S-cdlpy  re  ne 

500000 

500000 

505000 

474000 

Naphthalene 

500000 

500000 

438000 

428000 

Phenanthrene 

5000D0 

.500000 

518000 

495000 

Pyrene 

500000 

500000 

510000 

478000 
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Quality  Control  Results 


Client.  US.  Army  Construction  Engineering  Resea 


Job  Number:  480-89467-1 


Method  Blank -Batch:  480-273586 


Method;  8270D 
Preparation:  351 OC 


Lab  Sample  ID. 
Client  Matrix:: 
Dilution: 
Analysis  Date. 
Prep  Date 
Leach  Date: 


MB  480^273585/1 -A 

Water 

1.0 

11/09/2015  1426 
11/06/2015  1233 
HtA 


Analysis  Batch: 
Prep  Batch: 
Leach  Batch 
Units 


480-273910 

480^273586 

HfA 

ug/L 


Instrument  ID:  HP5973V 

Lab  Fite  ID:  V54275 O 

Initial  We  ig  Pit/Vo  I  u  me:  250  mL 

Final  Weight/Volume  1  mL 

Injection  Volume;  2  uL 


Analyte 

Result 

Qua! 

MDL 

RL 

Acenaphthene 

ND 

0  41 

5.0 

Acenaphthylene 

ND 

0  38 

5,0 

Anthracene 

ND 

0.28 

50 

Ben  2o[a]  a  ntbrace  ne 

ND 

0,38 

5,0 

Ben?o[a]  pyrene 

ND 

047 

5.0 

Berrzo[b]  f  i  uo  ra  nthe  ne 

ND 

0  34 

5.0 

Benzo[g  .hjjperylene 

ND 

035 

5,0 

Ben  zo[k]f  1  i  io  ranthene 

ND 

0  73 

5.0 

Chrysene 

ND 

033 

50 

D  ibenzj  a ,  h)  anth  racene 

ND 

0,42 

5.0 

Fluoranthene 

ND 

0  40 

5.0 

Fluorene 

ND 

0.36 

5.0 

lndeno[1 ,2;3-cd]pyrene 

ND 

0.47 

50 

Naphthalene 

ND 

0,76 

5.0 

Phertanthrene 

NO 

044 

50 

Pyrene 

ND 

0,34 

50 

Surrogate 

%  Rec 

Acceptance  Limits 

.2-RuorobipheriyJ 

86 

48-120 

Nitrobenzene-dS  (Surr) 

82 

46-120 

p-Terphenyhd14  (Surr) 

99 

67-150 
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Quality  Control  Results 


Client,  US.  Army  Construction  Engineering  Resea 


Job  Number:  480-69467-1 


Lab  Control  Sample  ■  Batch:  480-273586  Method;  8270D 

Preparation:  351 0C 


Lab  Sample  ID. 

LC5  480- 27 3586/2-  A 

Analysis  Batch: 

4B0-27391Q 

Instrument  ID:  HP5973V 

Client  Matrix: 

Water 

Prep  Batch: 

480-273536 

Lab  File  ID:  VS42760 

Dilution: 

to 

Leach  Batch 

N/A 

Initial  Weight/Volume:  250  mL 

Analysis  Date. 

11/09/2015  1455 

Units 

ug/L 

Final  Weight/Volume'  1  mL 

Prep  Date' 

11/06/2015  1233 

Injection  Volume,  2  uL 

Leach  Date: 

HtA 

Analyte 

Spike  Amount 

Result 

%  Rec 

Limit 

Ace  naphthene 

16  0 

14.5 

91 

60  - 120 

Acenaphthylene 

16.0 

14.7 

92 

63-120 

Anthracene 

mo 

14.3 

92 

53-148 

Benzo[aJanth  race  ne 

16.0 

15,0 

94 

55-151 

Esenzo[aJpyrene 

16.0 

14.5 

90 

60-145 

Benz  o[bJf1  u  ora  n  the  ne 

10.0 

14  5 

91 

54-140 

Be  nzo[g ,  h ,  i]  pery  len  e 

m.o 

17  1 

107 

66-162 

Be  nzo[k]f  1  car  a  nthe  ne 

10.0 

14.4 

90 

51 -153 

Chrysene 

mo 

15,0 

93 

69  -  140 

D  i  benz  (a ,  h)  an  thracen  e 

16.0 

15.9 

99 

57-  148 

Fluoranthene 

16.0 

164 

96 

55  *  1 47 

Fluor  ene 

m.o 

150 

94 

55-143 

ln.de  no  [1 , 2, 3-ed]  pyrene 

mo 

15.3 

99 

69-146 

Naphthalene 

16  0 

12,3 

00 

35-130 

Fhenanthrene 

16.0 

14,9 

93 

57-147 

Pyrene 

16.0 

15.5 

97 

53  - 136 

Surrogate 

%  Rec 

Acceptance  Limits 

2-Fluonobipbenyi 

03 

43 -120 

NitT0benzene-d5  (Surr) 

83 

46-120 

p-T er phen  yt-d  1 4  (fin  nr) 

93 

67  - 150 
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Quality  Control  Results 


Client.  U.S.  Army  Construction  Engineering  Resea  Job  Number:  480-69467-1 


Method  Blank  -  Batch:  480-273207  Method;  8021 B 

Preparation:  5030B 


Lab  Sample  ID. 

MB  480-273207/3 

An  a  lysis  Batch :  480-273207  1  nstr  u  ment  i  D: 

HP5590-3 

Client  Matrix: 

Water 

Prep  Batch:  UfA 

Lab  File  ID 

3  69023.  D 

Dilution: 

10 

Leach  Batch  N/A 

Initial  Weight/ Volume: 

44  mL 

Analysis  Date. 

11/05/2015  0S23 

Units  ug/L 

Rnaf  Weight/Volume- 

Prep  Date' 

11/05/2015  0B2S 

Injection  Volume; 

1  uL 

Leach  Date: 

WA 

Column  ID 

PRIMARY 

Analyte 

Result 

Gusl  MDL 

RL 

Benzene 

HD 

0.023 

0.20 

Toluene 

HD 

0.036 

0.20 

Ethyl  benzene 

HD 

0.029 

0.20 

m,  p-Xylene 

NO 

0  054 

0.40 

o-Xylene 

HD 

0027 

0.20 

Xylenes.  Total 

HD 

0,054 

0.60 

Surrogate 

%  Rec 

Acceptance  Limits 

a  r  a ,  a  -T  rrf  luo  rotol  uene 

125 

53-145 

4-  B  romofl  u  orobertzene 

123 

64-141 

Surrogate 

LCS  %  Rec  LCSP  %  Rec  Acceptance  Limits 

a ,  a,  a-T  rif  1  uo  rotol  ue  ne 

127  133  63 

-  145 

4-  B  romotlu  o  raben^ 

:ene 

119 

125  .  64 

-  141 
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DATA  REPORTING  QUALIFIERS 


Client'  U,3.  Army  Construction  Engineering  Resea 


Job  Number'  480-8946 M 


Lab  Section  Qualifier  Description 

GC/MS  Semi  VGA 

E  Result  exceeded  calibration  range 

J  Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MDL  and  the 

concentration  is  an  approximate  value 

H  Sample  was  prepped  or  analyzed  beyond  the  specified  holding  time 

X  Surrogate  is  outside  control  limits 


GC  VGA 

J 

H 

X 


Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MDL  and  the 
concentration  is  an  approximate  value 

Sample  was  prepped  or  analyzed  beyond  the  specified  holding  time 
Surrogate  is  outside  control  limits 
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Quality  Control  Results 


Client:  US  Army  Construction  Engineering  Resea  Job  Number  480-8946  M 

QC  Association  Summary 

Report 


Lab  Sample  ID  Client  Sample  ID 

Basis 

Client  Matrix 

Method 

Prep  Batch 

GCMS  Semi  VOA 

Prep  Batch:  480-273073 

LCS  400-273073/2- A 

Lab  Control  Sample 

T 

Waste 

35SGA 

LC5D  480- 27 3073/3- A 

Lab  Control  Sample  Duplicate 

T 

Waste 

35BQA 

MB  480-273073/1 -A 

Method  Blank 

T 

Waste 

35S0A 

430-89467-14 

QS-G1  031815-1530 

T 

Waste 

3560A 

430*89467-15 

OS-01 -04241 5-1 600 

T 

Waste 

35S0A 

480*89467-16 

OS-01 -04281 5-1 600 

T 

Waste 

3530A 

480-89467-17 

GS-01  -05071 5-1 630 

T 

Waste 

3580A 

480-89467-22 

OS-01 -1 01 5 14-0910 

T 

Waste 

3580A 

Analysis  Bateh:480-273506 

LCS  480-2730  73/2- A 

Lab  Control  Sample 

T 

Waste 

3270D 

430-273073 

LC5D  460-27 3073/3- A 

Lab  Control  Sample  Duplicate 

T 

Waste 

827GD 

430-273073 

MB  480-273073/1 -A 

Method  Blank 

T 

Waste 

S270D 

480-273073 

480*89467-14 

OS-01  -031 31 5-1 530 

T 

Waste 

82700 

480*273073 

480-69467-15 

OS-01  -04241 5-1 600 

T 

Waste 

8270D 

480-273073 

430-69467-16 

QS-01  -04281 5-1 600 

T 

Waste 

3270D 

430-273073 

480-69467-17 

05-01  -05071 5-1 630 

T 

Waste 

3270D 

480-273073 

480-89467-22 

QS-01 -1D1 51 4-091 0 

T 

Waste 

32700 

4 80-273073 

Prep  Batch:  480-273586 

LCS  430-27 3536/2- A 

La;b  Control  Sample 

T 

Water 

351 0C 

MB  430-273538/1 -A 

Method  Blank 

T 

Water 

351 0C 

430-09467-2 

WW-02-03051 5-1 557 

T 

Water 

351 0C 

430-69467 -5 

WW-01 -030515-1352 

T 

Water 

351 0C 

430-69467-6 

VWV-0 1-042315-1600 

T 

Water 

351  QC 

4S0-S9467-6DL 

WW-01 -042315-1600 

T 

Water 

351 0C 

480-89467-3 

WW-01 -050715-1600 

T 

Watei 

351 0C 

480-89467 -SDL 

WW-01 -050715-1600 

T 

Water 

351 0C 

480-39467-10 

P-01-030515-1557 

T 

Water 

351 0C 

430-89467-13 

P-01-051315-1530 

T 

Water 

351 0C 

480-89467-1 S 

P-Q1  -101 51 4-0910 

T 

Watei 

351 0C 

430-89467-19 

P-01  -100814-1120 

T 

Water 

351 0C 

430-39467-20 

P-01-013015-0915 

T 

Water 

351 0C 

430-69467-20 DL 

P-01 -01301 5*091 5 

T 

Water 

351 0C 

A  n  a  ly  si  s  B  ate ti : 480-2739 1 0 

LCS  480-278586/2- A 

Lab  Control  Sample 

T 

Water 

82700 

480-273586 

MB  430-273586/1 -A 

Method  Blank 

T 

Water 

82700 

480-273536 
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Quality  Control  Results 


Client:  U  S  Army  Construction  Engineering  Resea 


Job  Number  480-8346  M 


QC  Association  Summary 

Report 

Lab  Sample  ID  Client  Sample  ID  Basis  Client  Matrix  Method  Prep  Batch 

GC/MS  Semi  VGA 


A  n  a  ly  si  s  Ba  tc  h : 480-273999 


480-39467-2 

WW- 02- 0305 15-1 557 

T 

Water 

82700 

480-273586 

480-39467-5 

WW-01  -030515-1352 

T 

Water 

8270D 

480-273536 

480-89467-6 

WW-01 -042815-1600 

T 

Water 

5Z7QD 

480-273586 

480-89467*8 

WW-01  -050715-1600 

T 

Water 

S270D 

480-273586 

480-89467-10 

P-01-030515-1557 

T 

Water 

827QD 

480*273586 

480-39467-13 

P-01-051315-1530 

T 

Water 

6270D 

480-273536 

480-39467-18 

P-01-101514-0910 

T 

Water 

827GD 

480-273536 

480-89467-19 

P-01-100814-1120 

T 

Water 

8270D 

480-273536 

480-39467-20 

P-01 -G13015-0915 

T 

Watei 

8270D 

480-273586 

Analysis  Batch  :48G-274392 

480-89467 -6 DL 

WW-01 -042815-16OO 

T 

Water 

S770D 

480-273566 

480-89 467-8 DL 

WW-01  -050715-1600 

T 

Water 

S270D 

480-273588 

480-89467 -20 DL 

P-01-013015-0915 

T 

Water 

8270D 

480*273586 

Report  Basis 
T  —  Total 


GC  VO  A 

Analysis  Batch: 480-266 158 


Ana  ly  si  s  Bate  h : 480-273207 

LCS  480-273207/4 

LCSD  430-273207/5 

MB  480-273207/3 

4S0-39467-1 

480-39487-3 

480-39467-4 

480439467-7 

480-S9467-9 

480-39467-1 1 

480-89467-12 

480-89467-21 

480-89467-23 

480-89467*24 


Lab  Control  Sample 
Lab  Control  Sample  Duplicate 
Method  Blank 
WW-01-1 01514-1 120 
WW-01 -031915-1550 
WW-01  -041 41 5-1 640 
WW-01 -050815-1552 
WW-01  -052015-1500 
P-01-031315-1531 
P-01  -05051 5-1 552 
P-01-040115-1600 
P-01-012215-0948 
WW-01 -031315-1531 


8021 B 


T 

Water 

302  IB 

T 

Watei 

3021 B 

T 

Water 

8021 B 

T 

Water 

6021S 

T 

Water 

8021 B 

T 

Watei 

8021 B 

T 

Water 

8021 B 

T 

Water 

8021B 

T 

Water 

8021 B 

T 

Water 

8021 B 

T 

Water 

3021 B 

T 

Water 

8021 B 

T 

Water 

8021 B 

Report  Ba=j& 
T  =  Total 
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Quality  Control  Results 


C I  tent :  U .  3 .  Army  Co  nstructi  on  E  ngi  nee  n  ng  Resea  Job  N  umber:  48 0-8 946  /  - 1 

Laboratory  Chronicle 

Lab»0:  480-894674  Client  ID  WW-01-101514-1120 

Sample  Date/Time  10/15/2014  1120  Received  Date/Time  10/20/2015  09.20 

Analysis  Date  Prepared  / 

Method  Bottle  ID  Run  Batch  Prep  Batch  Analyzed  Oil  Lab  Analyst 


P.3510C  480-894 67 -B-6- A  480-273999  480-273536  11/06/2015  12:33  20  TAL  BUF  CPH 

A, 82700  4S0-S9467-B-6-A  480-273999  480-273536  11/10/2015  13:21  20  TAL  BUF  OMR 

P: 35 10C  480-39467 -B-8- A  DL  480-274392  430-273536  11/06/2015  12:33  100  TAL  BUF  CPH 

A.S2700  480-89467-B-6-A  UL  4B0-274392  480-273566  11/11/2015  13:47  100  TAL  BUF  OMR 
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Quality  Control  Results 


C I  lent :  U .  3 .  Army  Co  nstructi  on  E  ngi  ne  e  ri  ng  Resea  Job  N  umber :  48 0-8 94  S  t  - 1 

Laboratory  Chronicle 

Lab  ID:  480-89467-7  Client  ID:  WW-01 -05061 5-1 552 


Sample  Date/Time  05/08/2015  15  52  Received  Date/Time  10/20/2015  GO. 20 


Method 

Bottle  ID 

Analysis 

Run  Batch  Prep  Batch 

Date  Prepared  / 
Analyzed 

Oil 

Lab 

Analyst 

R5030B 

480-09467-6-7 

480-273207 

11/05/201 5  13:10 

200 

tal  buf 

JRL 

A '80216 

480^89467.6-7 

480-273207 

11/05/2015  13:10 

200 

TALfiUF 

JRL 

Lab  ID: 

490-89467-8 

Client  ID:  WW-Q1  -05071 5-1 600 

Sample  Date/Time.  05/07/2015  16:00  Received  Qate/Time. 

10/20/2015  0920 

Analysis 

Date  Prepared  / 

Method 

Scale  ID 

Run  Batch  Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P:351GC 

480-39 467- B-3- A 

480-273999  480-273536 

11/06/2015  12:33 

20 

TAL  BUF 

CRH 

A8270D 

480-894 67 -B-S- A 

4S0-273999  4S&-2735S6 

11/10/2015  16:50 

20 

TAL  6UF 

OMR 

P:351QC 

430-39467 -B-8- A 

DL  480-27 4392  430-273536 

11/06/2015  12:33 

100 

TAL  BUF 

CPH 

A  82700 

480-39467- B-0-A 

DL  480-274392  430-273566 

11/11/2015  14:13 

100 

TAL  BUF 

DMR 

Lab  ID: 

480-89467-9 

Client  ID:  WW-0 1-0 5201 5-1500 

Sample  Date/Time-  Q5/20/2Q15  15:00  Received  Date/Time- 

10/20/2015  09:20 

Analysis 

Date  Prepared  / 

Method 

Scale  ID 

Run  Batch  Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P'  5030 B 

4S0-S94G7-B-9 

480-273207 

11/05/2015  13:41 

200 

TAL  BUF 

JRL 

A: 802 IB 

4 80-39467- B-9 

480-273207 

11/05/2015  13:41 

200 

TAL BUF 

JRL 

Lab  ID: 

4S0 -89467-10 

Client  ID  P-D1  -03051 5-1 557 

Sample  Date/Time  03/05/2015  15:57  Received  Date/Time. 

10/20/2015  0920 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run  Batch  Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P-351 0C 

430-39467 -  B- 1 0- A 

480-273999  480-273566 

11/06/2015  12:33 

20 

TAL  BUF 

CPH 

A  82700 

480-89467-6- 10*  A 

480-273999  4SO-273536 

11/10/2015  19:19 

20 

TAL  BUF 

OMR 

Lab  ID: 

480-89467-11 

Client  ID:  P-01-031315-1531 

Ssf nplft  Date/T j  rne  03/1 3/20 15  15:31  Reoe  1  ved  Date/Time * 

10/20/2015  0920 

Analysis 

Date  Prepared  f 

Method 

Bottle  ID 

Run  Batch  prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P:5D3QB 

48Q-89467-B-1 1 

480-2/3207 

11/05/2015  15:10 

2000 

TAL  BUF 

JRL 

A: 802 IB 

480-69467 -B-1 1 

480-273207 

11/05/2015  15:10 

2000 

TAL  BUF 

JRL 

Lab  ID: 

480-89467-12 

Client  ID:  P-01 -Q5QS1 5-1 552 

Sample  Date/T  inrce:  05/06/2015  15:52  Received  Date/Time 

10/20/2015  09:20 

Analysis 

Date  Prepared  t 

Method 

Bottle  ID 

Run  Batch  Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P-.S030B 

480-3946 7 -B-1 2 

480-273207 

11/05/2015  16:14 

400 

TAL  BUF 

JRL 

A  80216 

490-39467-6-12 

460-273207 

11/05/2015  16:14 

400 

TAL  BUF 

JRL 
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Quality  Control  Results 


C I  tent :  U .  S .  Army  Co  nstructi  on  E  ngi  ne  e  ri  ng  Resea  Job  N  umber :  48 0-8 946 1  - 1 

Laboratory  Chronicle 

Lab  m:  460-89467-13  Client  ID:  P-01-051315-1530 


Sa mple  Da te/T i  me  05/13/2015  15:30  Recei  v  ed  Date/Time  10/20/2015  00. 20 


Method 

Bottle  ID 

Run 

Analysis 

Batch 

Prep  Batch 

Date  Prepared  / 
Analyzed 

Oil 

Lab 

Analyst 

P:351QC 
A’ S270O 

40O-6O467-B-13-A 
480-89467 -  B-1 3- A 

4S0-273999 

480*273999 

4BD-273586 

480-273566 

11/06/2015  12:33 
11/10/2015  19:40 

20 

20 

tal  buf 
TALBUF 

CPH 

OMR 

Lab  ID: 

400-89467-14 

Client  ID:  OS-01-031815-1530 

Sample  Date/Time.  03/18/2015  15:30  Received  Date/Time: 

10/20/2015  09:20 

Method 

Sortie  ID 

Run 

Analysis 

Batch 

Prep  Batch 

Date  Prepared  / 
Analyzed 

DM 

Lab 

Analyst 

P’ 3580 A 
A-B270D 

480-89467- A-1 4-A 

4S0-6S4 67 -A- 1 4-A 

480-273506 

460-273506 

480-273073 

460-273073 

1 1/04/2015  13:45 

11/05/2015  16:34 

100 

100 

TAL  BUF 

TAL  BUF 

CAM 

CAS 

Lab  ID: 

480-89467-15 

Client  ID:  OS-01  -042415-1 600 

Sample  Date/Time:  04/24/2015  16:00  Received  Date/Time 

10/20/2015  09:20 

Method 

Bottle  ID 

Run 

Analysis 

Batch 

Prep  Batch 

Date  Prepared  t 
Analyzed 

Oil 

Lab 

Analyst 

P-3500 A 
A8270D 

4S0-694 67 -A- 15- A 

460-80467- A-1S-A 

480-273506 

480-273506 

460-273073 

4S0-273073 

11/04/2015  13:45 

11/05/2015  17.01 

10 

10 

TAL  BUF 

TAL  BUF 

GAM 

CAS 

Lab  ID: 

480-89467-16 

Client  ID:  OS^01-042816-1600 

Sample  Date/Time:  04/23/2015  16:00  Received  Date/Time 

10/20/2015  09.20 

Method 

Bottle  ID 

Run 

Analysis 

Batch 

Prep  Batch 

Date  Prepared  / 
Analyzed 

Dil 

Lab 

Analyst 

P: 3580 A 
A  82700 

480-S9467-A-16-A 
480-89467 -A-16-A 

480-273506 

480-273506 

480-273073 

480-273073 

11/04/2015  13:45 
11/05/2015  17:28 

200 

200 

TAL  BUF 
TAL  BUF 

CAM 

CAS 

Lab  ID: 

480-89467-17 

C 1  lent  1 D:  OS-0 1  -0507 1 5-1 630 

Sample  Date/Time-  05/07/2015  16:30  Received  Date/Time- 

I  D/20/2015  09:20 

Method 

Bottle  ID 

Run 

Analysis 

Batch 

Prep  Batch 

Date  Prepared  / 
Analyzed 

Dil 

Lab 

Analyst 

P,  35S0 A 

A  S270O 

48D-8S407-A-17-A 
480-39467-  A-17-A 

4SQ-2735Q6 

400-273506 

480-273073 

400-273073 

11/04/2015  13:45 

11/05/2015  17-55 

100 

100 

TAL  BUF 

TAL  BUF 

CAM 

GAS 

Lab  ID: 

480-89467-18 

Client  ID:  P-01 -101 514-0910 

Sample  Date/T i  me  1 0/1 5/20 14  09:10  Recei  ved  Date/Time 

10/20/2015  09.20 

Method 

Bottle  ID 

Run 

Analysis 

Batch 

Prep  Batch 

Date  Prepared  / 
Analyzed 

Dil 

Lab 

Analyst 

P:  35  IOC 
A.6270O 

480-394 67 -  B- 1 8- A 
480-39467-B-18-A 

430-273999 

430-273999 

480-273536 

430-273536 

11/00/2015  1233 
11/10/2015  20:17 

20 

20 

TAL  BUF 
TALBUF 

CPH 

OMR 
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Quality  Control  Results 


C I  lent :  U .  S .  Army  Co  nstructi  on  E  ngi  nee  ri  ng  Resea  Job  N  umber :  48 0-8 946 1  - 1 

Laboratory  Chronicle 


Lab  10:  480-8946749  Client  ID:  P-01-1 00814-11 20 


Sample  Date/Time  1G/U8/2014  11  20  Received  Date/Time 

10/20/2015  09.20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run  Batch  Prep  Batch 

Analyzed 

Oil 

Lab 

Analyst 

R351GC 

400-89467- B-1 9- A 

450-273999  480-273586 

11/06/2015  12:33 

20 

tal  buf 

CPH 

A’ S270O 

40Q-fl9467-B-1 0- A 

480-273999  400*273506 

11/1O/2015  20:46 

20 

TALSUF 

OMR 

Lab  ID: 

480-89467-20 

Client  ID:  P-01-013015-0915 

Sample  Date/Time.  01/30/2Q15  09.15  Received  Date/Time. 

10/20/2015  09:20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run  Batch  Prep  Batch 

Analyzed 

DM 

Lab 

Analyst 

P:  351 GC 

430-89467-B-20-A 

480-273999  4B0-273586 

11/06/2015  12:33 

20 

TAL  BUF 

CPH 

A-8270D 

480-89487  -  B-2Q- A 

480-273999  480-273586 

11/10/2015  21.15 

20 

TAL  6UF 

DMR 

P:3510C 

480-89467 -B-20-  A 

DL  400-274392  430-273586 

11/06/2O15  12:33 

100 

TAL  BUF 

CPH 

A '82700 

400-89467- B-2G- A 

DL  400-274392  48G-273566 

11/11/2015  1445 

100 

TAL  BUF 

DMR 

Lab  ID: 

480-89467-21 

Client  ID:  P-01 -0401 15-1600 

Sample  Date/rime-  04/01/2015  1^00  Received  Date/Time ■ 

10/20/2015  09:20 

Analysis 

Date  Prepared  f 

Method 

Bottle  ID 

Run  Batch  Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P5030B 

4B0-S9467-B-21 

480-273207 

1 1 705/201 5  16:45 

300 

TAL  BUF 

JRL 

A:  8021 B 

480-39467-8-21 

480-273207 

11/05/2O15  16:45 

300 

TAL BUF 

JRL 

Lab  ID: 

4S0 -88467-22 

Client  ID:  OS-01- 101 51 4-O910 

Sample  Date/T i  me  10/15/2014  09  10  Rece  i  u  ed  Date/Time . 

10/20/2015  09-20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run  Batch  Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P' 3580 A 

480-39467 -A-22- A 

400-273500  4 BO-2 7307 3 

11/04/2015  13:45 

100 

TAL  BUF 

CAM 

A  S27QO 

480-S9467-A-22-A 

480-273506  4 00-273073 

11/05/2015  16-21 

100 

TAL  BUF 

CAS 

Lab  10: 

480-89467-23 

Client  ID:  P-01 -01 2216-0948 

Sample  Date/Time  01/22/2015  09  46  Received  Dste/Time 

10/20/2015  09  20 

Analysis 

Date  Prepared  f 

Method 

Bottle  ID 

Run  Batch  Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

P.503QB 

480-39467-B-23 

480-273207 

11/05/2O15  19:13 

300 

TAL  BUF 

JRL 

A: 802 IB 

480-694 67 -B-23 

480-273207 

11/05/2015  19:13 

800 

TAL  BUF 

JRL 

Lab  ID: 

480-89467-24 

Client  ID:  WW-01  -031 31 5-1 531 

Sample  Date/Time:  03/13/201^15:31  Received  Date/Time 

10/20/2015  09:20 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run  Batch  Prep  Batch 

Analyzed 

Dil 

Lab 

Analyst 

R503OB 

480-S9467-B-24 

480-273207 

11/05/2015  19:44 

mmm 

TAL  BUF 

JRL 

A  9021 B 

400-89467 -B-24 

400473207 

11/05/2015  19:44 

200 

TAL  BUF 

JRL 

TestAmenca  Buffalo 
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Quality  Control  Results 


C I  lent :  U .  S .  Army  Co  nstructi  on  E  ngi  nee  ri  ng  Resea  Job  N  umber :  48 0-8 946 1  - 1 

Laboratory  Chronicle 

Lab  ID:  MB  Client  ID:  N/A 


Sample  Date/Time.  N/A  Received  Date/Time  N/A 


Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Oil 

Lab 

Analyst 

R 3580 A 

MB  480-273073/ 1  -A 

4S0-273505 

480-273073 

11/04/2015  13:45 

1 

TAL  BUF 

CAM 

A:  S270O 

MB  480-273073/1 -A 

480-273506 

480-273073 

11/05/2015  15:13 

1 

TAL  BUF 

CAS 

P:  35 10C 

MB  480-273586/1 -A 

480-273910 

480-273586 

11/06/2015  12:33 

1 

TAL  BUF 

CPH 

A; 82700 

MB  430-273588/1 -A 

480-273910 

480-273586 

11/09/2015  14:26 

1 

TAL  BUF 

OMR 

P  5030B 

MB  430^273207/3 

430-273207 

11/05/2015  03:28 

1 

TAL  BUF 

JRL 

A  6021 B 

MB  4S0- 273207/3 

400-273207 

11/05/2015  OS:  28 

1 

TAL  BUF 

JRL 

Lab  ID; 

LCS 

Client  ID:  N/A 

Sample  DateTT  i  me :  N/A 

Received  Pate/Time 

N/A 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Oil 

Lab 

Analyst 

P: 3580 A 

LCS  4S0- 273073/2- A 

480-273506 

480-273073 

11/04/2015  13:45 

1 

TAL  BUF 

CAM 

A:8270D 

LCS  480-27 3073/2 -A 

480-273506 

480-273073 

11/05/2015  15:40 

1 

TAL  BUF 

CAS 

P3510C 

LCS  460- 273586/2- A 

480-273910 

480-273588 

11/06/2015  12:33 

1 

TAL  BUF 

CPH 

A, 62700 

LCS  480-273566/2- A 

480-273910 

480-273586 

11/09/2015  14:56 

1 

TAL  BUF 

DMR 

P  5030B 

LCS  480-273207/4 

480-273207 

11/05/2015  09:00 

1 

TAL  BUF 

JRL 

A.3021B 

LCS  480-273207/4 

430-273207 

T1/05/2015  09:00 

1 

TAL  BUF 

JRL 

Lab  ID; 

LCSD 

Client  ID;  N/A 

Semple  Date/Time-  N/A 

Received  Date/T irne 

N/A 

Analysis 

Date  Prepared  / 

Method 

Bottle  ID 

Run 

Batch 

Prep  Batch 

Analyzed 

Oil 

Lab 

Analyst 

P.3500 A 

LCSD 

4 80-273073/3- A 

480-273506 

480-273073 

11/04/2015  13:45 

1 

TAL  BUF 

CAM 

A:B270D 

LCSD 

450-2 7 307 3/3- A 

480-273506 

480-273073 

11/05/2015  16:07 

1 

TAL  BUF 

CAS 

P.5030B 

LCSD  460-273207/5 

480-273207 

11/05/2015  09:31 

1 

TAL  BUF 

JRL 

A  9021 B 

LCSD  400-273207/5 

480-273207 

11/05/2015  09:31 

i 

TAL  BUF 

JRL 

Lab  References; 

TAL  BUF  -  Test  America  Buffalo 
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Name  ;  TestAmerica  Buffalo  Jet*  No+i  4SD-E9467- 
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*  '  ■  J  fl  "  n  c  C  0  'KiCQ  T  ?Q  &  *  1»-  <?l<1  I  ^  J  >Tjeq-i*fl  _  d  *±  [  /  8 1  /  90  U  T  v1  El  /  6  U  I _ 5TDD0  9Q^  SHI  TaOS 


Name  ;■  TestAmerica  Buffalo  Jg o  Hoti  4S0-E9467- 


Name  ;•  TestAmerica  Buffalo  Jcp  Hoti  4S0-E9467- 


475 


*  Teatftmierioa  Buffalo  Jcp  J1o+i  4SD-E9467- 


477 


Wame  ;■  TeatAmerica  Buffalo  Jop  No*:  4BD-E9467- 


478 


Name  ;■  TestAmerica  Buffalo  Joo  Ntu  ;  4S0-E9467- 


479 


Name  ;■  TestAiri^rica  Buffalo  Jcp  NoT;  4SD-E9467- 


480 


Name  ;■  TestAmerica  Buffalo  Jo o  Hoti  460-E9467- 


481 


Name  ;■  TestAmerica  Buffalo  Jo o  Hoti  460-E9467- 


482 


Name  f  TestAmerica  Buffalo  Joo  No*:  4BD-E9467- 


483 


Name  ;■  TestAmerica  Buffalo  Jo o  Hoti  4S0-E9467- 


485 


Name  ;■  TestAiri^rica  Buffalo  Jcp  NoT;  4SD-E9467- 
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4,  ziz<z m _ ?  i^/mL 

4  -  T  r  i  cbic-rcl-  ^riSe^e _  3  lifl/mL 

-  D  t  o  rc?L  533  -  5 ne  9  iig  f  njL 

-Ii i , pha nyl hy d L&ZLti? _ _ _ &  Kg /ml. 

■  D  l  rrhlotiofeettE  e  r_e  S  ucr  /  ml 


Name  ;■  TestAmerica  Buffalo  Jo o  Hoti  460-E9467- 


487 


Name  ;■  TestAmerica  Buffalo  Jo o  Hoti  460-E9467- 


488 


.  j  ■'  mf. 
’Cj/mL 
ig/mf, 


Name  f  TestAmerica  Buffalo  Joo  No*:  4BD-E9467- 
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Name  ;■  TestAmerica  Buffalo  Jo o  Hoti  460-E9467- 


490 
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Name  ;■  TestAmerica  Buffalo  Jot*  Not;  4S0-E9467- 
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Name  ;■  TestAmerica  Buffalo  Jo o  Hoti  460-E9467- 


493 


Name  f  TestAmerica  Buffalo  Joo  No*:  4BD-E9467- 
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Name  f  TestAmerica  Buffalo  Joo  No*:  4BD-E9467- 


495 


Name  ;■  TestAmerica  Buffalo  Joo  Ntu  ;  4BD-E9467- 
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Name  ;■  TestAmerica  Buffalo  Joo  Ntu  ;  4BD-E9467- 


498 


Name  ;■  TestAmerica  Buffalo  Jo o  Hoti  460-E9467- 


499 


Name  ;■  TestAmerica  Buffalo  Jo o  Hoti  460-E9467- 


500 


Jill  ■  f 

Hu/S- 

1I0J  /fi’ 

1UJ -'Si 
TTEU/StI 


Name  ;■  TestAmerica  Buffalo  Jo o  Hoti  460-E9467- 
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Name  f  TestAmerica  Buffalo  Joo  No*:  4BD-E9467- 
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Name  ;■  TestAmerica  Buffalo  Jot*  Not;  4S0-E9467- 


503 
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538 


Name  ;■  TestAiri^rica  Buffalo  Jcp  NoT;  4SD-E9467- 


539 


Wame  ;■  TestAmerica  Buffalo  Jod  NoT;  4BD-E9467- 
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542 


isoEilpyiene  |  200  ug/ml, 
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543 
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544 
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545 
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Certification  Summary 

Client:  U.S  Army  Construction  Engineering  Resea  Test  America  Job  ID:  480-89467-1 

Praject/Site:  Cerl  Gasifier  -  Research  Project 


Laboratory 

Authority 

Program 

EPA  Region 

Certification  ID 

TestAmerica  Buffalo 

California 

State  Program 

a 

11F9CA 

TestAmerica  Buffalo 

Connecticut 

State  Program 

1 

PH -0563 

To  st America  Buffalo 

Florida 

NELAP 

4 

E87672 

TestAmerica  Buffalo 

Georgia 

State  Program 

4 

956 

TestAmerica  Buffalo 

Georgia 

State  Program 

4 

N/A 

TestAmerica  Buffalo 

Illinois 

NELAP 

5 

200003 

TestAme-rica  Buffalo 

Iowa 

Sate  Program 

7 

374 

TestAmerica  Buffalo 

Kansas 

NELAP 

7 

E-101S7 

TestAmerica  Buffalo 

Kentucky  <D  W) 

State  Program 

4 

90029 

TestAmerica  Buffalo 

Kentucky(UST} 

State  Program 

4 

30 

TestAmerica  Buffalo 

Kentucky  fWW} 

State  Program 

4 

90029 

TestAmerica  Buffalo 

Louisiana 

NELAP 

e 

02031 

TestAmerica  Buffalo 

Maine 

St  ate  Program 

1 

NY00044 

TestAmerica  Buffalo 

Maryland 

State  Program 

3 

294 

TestAmerica  Buffalo 

Massachusetts 

State  Program 

1 

M-NY044 

TestAmerica  Buffalo 

Michigan 

State  Program 

5 

9937 

TestAmerica  Buffalo 

Minnesota 

NELAP 

5 

036-999-337 

TestAmerica  Buffalo 

New  Hampshire 

NELAP  Primary  AB 

1 

2973 

TestAmerica  Buffalo 

New  Hampshire 

NELAP  Secondary  AS 

t 

2337 

TestAmerica  Buffalo 

New  Jersey 

NELAP 

2 

NY455 

TestAmerica  Buffalo 

New  York 

NELAP 

2 

10026 

TestAmerica  Buffalo 

North  Dakota 

State  Program 

a 

F MTS 

TestAmerica  Buffalo 

Oklahoma 

State  Program 

6 

9421 

TestAmerica  Buffalo 

Oregon 

NELAP 

to 

NY200003 

TestAmerica  Buffalo 

Pennsylvania 

NELAP 

3 

68-00281 

TestAmerica  Buffalo 

Rhode  Island 

State  Program 

1 

LAO0O328 

TestAmerica  Buffalo 

Tennessee 

State  Program 

4 

TNG2970 

TestAmerica  Buffalo 

Texas 

NELAP 

6 

T1 047044 12- 15-6 

TestAmerica  Buffalo 

USDA 

Federal 

P330-1 1-00336 

TestAmerica  Buffalo 

Virginia 

NELAP 

3 

460 IBS 

TestAmerica  Buffalo 

Washington 

State  Program 

10 

C7S4 

TestAmerica  Buffalo 

West  Virginia  DEP 

State  Program 

3 

252 

TestAmerica  Buffalo 

Wisconsin 

State  Program 

5 

998310390 

Accreditation  may  not  Be  offered  or  required  for  all  methods  and  analytes  reported  jn  this  package  Please  contact  your  project  manager  for  the  laboratory's 
current  list  of  certified  methods  and  analytes. 
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FORM  IT 

GO /MS  SEMI  VOA  SURROGATE  RECOVE R1 


Lab  i  Te a t. Arne r i ca  Bri f f -a  1. □  JdJb  Ho.  ;  450-834  5*7-1 

SDG  Ho.: 

Matlilc  Wgat.f?  Le^el :  Ltr>i 

'X  Column  (Ij;  BXI -5Sil  MS  ID:  fl.55  (mrrQ 


Client  Sample  IP 

Lai.'  "ample  ID 

N&B  # 

TBP  * 

TPR  t 

OS-0 1  -C31SI6’1S30 

480  B946?  14 

94 

94 

US-0 1-0424 1 5- s &00 

480-894 S7-15 

98 

102 

101 

0®‘0l-0l^T$-l400 

IsO-SHST^IG 

V 

83 

81 

OS  -0 1^5^715-1630 

480-89467-17 

04 

97 

103 

0S-01-3 01 514-0910 

4  80 -ft  9  467 -22 

0  MS 

73 

75 

MB 

480- 273073/1  A 

3h 

9B 

99 

ICS 

4SO-77 307  3/.7--A 

79 

93 

102 

LCSD 

480-27 307 3/ 3-ft 

32 

93 

96 

gc  [  IMj  TS 


MB  Z  —  Mi  Lrobenzeii  e-db 

{ Suit) 

34-132 

FEP  -  2-Fiuorc?bipiieuyI 

o 

ci 

t 

-fO 

TFH  -  p-Terpiieny  1  -’■'U4 

{  5uj:  r ) 

65 -lb  3 

#  Column  to  fte  used  to  flag  recmrexy  values 
FORM  II  827GD 
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FORM  IT 

GC/MS  SEMI  VGA  SURROGATE  RECOVER! 


Lab  N ama :  Teat Aifl&r leg  Buffalo  Job  Ho.  ;  480-034*57-1 

SD*  No.  : 

Ms. 1 1 ite :  Water  Le^el :  L oh 

dC  Column  (1}  ;  RXT-SSil  MS  IE1:  0.25  (wrt? 


Client  Sample  II' 

Lab  "ample  ID 

UBS 

. 

F&P  4 

TRF 

# 

W  -02  G30S15-l55'f 

180  B946? 2 

152 

3 

101 

76 

wW-01-0WB15-nS! 

480-09457-5 

76 

91 

73 

WW-91-04  2£TS^I£00 

TTJiT 

106 

35 

ww-0 1-0 42  sll'-lfeOO’ 

DL 

4lb-394ci-5  nl 

0 

93 

""I$4 

4RO-B9467-B 

0 

« 

72 

WW-Q1-05D71 5-1600 

DL 

490-B9457-B  DL 

0 

« 

ST 

76 

P-OJ  -030515-1557 

3&Q-B9467-10 

:r 

81 

67 

£-01*051315-1530 

4 B0 -8 94  67  -13 

0 

M 

95 

B3 

E-01 "  101.51 4  -0910 

4  BO  -  £9467  IB 

a 

M 

93 

74 

P-01  1P0B14‘I120 

4B0  8  94  61  19 

° 

;c 

94 

3B 

p-Ql-01 3DI 5-091  £ 

400^9467-20 

a 

ne 

tE 

J 

9-01-013015-0315 

DL 

4SQ-B9467-20  DL 

A 

09 

72 

ne 

480-27358 S/l-A 

32 

36 

99 

LCS 

48 0 *  27350  6/2  -A 

33 

03 

3B 

QC  LIMITS 


MB  Z  —  W i  Lxobenzeii  &-d5 

( SU£r ) 

46-120 

ETiF  -  2-Fluorc?biplienyI 

4  3-120 

TFH  -  p-Tejpjieny  1 

{  Sue  r ) 

67-1 ^  u 

#  Coiiiron  to  tee  used  to  flag  tece/vexy  values 
FORI1!  II  8270D 
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FORM  ITT 

GC/MS  SEMI  VGA  LAIi  CUM  TROD  SAMPLE  RECOVERY 


Lab  frame:  Te a t.  Ame r  1  03  Bu f f a  1  □  Job  Ho.  :  4 fi 0-88467-1 

SPG  No .  : 

Mat&lic :  Waste  Level:  Lcxw  Lab  File  ID:  X009014 1Q6*P 

Lab  ID:  LCS  4R0-273073/2-A  Client  ID: 


COMPOUND 

SPIKE 

ADDED 

(ug/Kg> 

DCS 

CONCENTRATION 
(ug/K  g) 

DCS 

% 

REC 

0C 

LIMITS 

REC 

# 

Acenapbthene 

500000 

460000 

32 

153-120 

A  oeii  ap to  thy  3  en  e 

50QQ0Q 

453000 

An  thracene 

300000 

517000 

103 

Benzro  [a]  anUitace&e 

500000 

5  02000 

100 

65-133 

Benzo [a jpyiene 

500000 

497000 

95 

64-127 

Bens-o  [bl  fluoranthene 

500000 

488000 

64-135 

Ben.se  [gr  hp  ilperylene 

500000 

508000 

102 

50-151 

Benno [k] finer ant h en e 

500000 

514000 

103 

58-133 

Cft vysene 

500000 

4  92000  j 

9e 

64-131 

Di  ber,  z  ( a  t  h )  an  th racer,  e 

500000 

506000 

101 

54-1  4  8 

Fluoranthene 

500000 

503000 

101 

■  J 

Fluonene 

500000 

483000  1 

97 

63-11  . 

In den© [1, L  P 3— cd] pyrene 

500000 

505000 

101 

Naphthalene 

500000 

438000 

83 

Phenanthrene 

500000 

518000 

104 

60-130 

Pyrene 

500000 

516000  ! 

103 

5 1-133 

#  column  to  be  used  to  £Jag  recovery  end  RPP  values 
FORM  III  B27$D 
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FORM  ITT 

GC/MS  SEMI  VOA  LAIi  CUM  TROD  SAMPLE  RECOVERY 


Lab  Name*  Te 3 1. Aine r i c-B  Eu f f -a  1  □  Jbjb  Ho,  ;  4 BO- 8 94 67-1 

SDG  No .  : 

.Mat Elk:  Water  Level:  Lov*  Lab  File  ID :  V542?6,D 

Lab  ID:  I,CS  480*2735 8 a/*" A  Client  Ip: 


COMPOUND 

SPIKE 

ADDED 

tug/L] 

ECS 

CONCENTRATION 

£ug/L) 

DCS 

% 

REC 

Acenapbthene 

15.0 

14.-5 

91 

50-120 

A  ceil  ap hthyl  ene 

16*0 

14-7 

An  thracene 

■1^] 

14,  a 

92 

5  9-1  i  ■ 

Eieraro  [a]  anUitace&e 

WHil 

15.0 

94 

55-151 

Benzo [a jpyiene 

16.  0 

14,5 

90 

60-145 

Benno  [bl  fluoranthene 

16,0 

14,5 

91 

54*14  0 

BeiiEc  farhp  llperylene 

16,0 

17,1 

107 

66-152 

16*0 

14, 4 

90 

51-153 

15,0 

93 

69-140 

Piber.s  (a*  h}  anthracene 

16,0 

15,9 

99 

wtnrr 

15.4 

96 

15,0 

94 

55-143 

In den©  [1,  2  P  3— cd]  pyrene: 

1S.U 

15  *  8 

K 

69-146 

12,8 

35-130 

Phene nthrene 

16T  0 

14. 9 

93 

57*147 

Pyrene 

16*0 

15,5 

97 

59*136 

#  column  to  be  used  to  fjag  recovery  and  RPD  values 
FORM  III  327'GD 
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form  in 

•_;c/M 15  SEMI  VGA  LAG  CONTROL  SAMPLE  DUPLICATE  RECOVER* 


Lab  Name;  Te a t.  Ame r  1  ca  Bu f fa], o  Job  No*  :  4 BP- 8 94 67-1 

3DG  No  .  : 

Mat ilk:  Wast=  Level:  Low  Lab  File  ID:  X00 9014107*1 

Lab  ID;  LCSD  430-273073/3-A  Client  ID: 


COMPOUND 

SPIKE 

ADDED 

(ug/Kg) 

LCSD 

CONCENTRATION 

(Ug/Kg) 

ICED 

% 

REC 

% 

RFD 

QC  LIMITS 

# 

RPD 

REC 

Acenaphthene 

500000 

455000 

91 

1 

35 

53-120 

Acenaphthyl ene 

500000 

452000 

90 

0 

18 

An  thr scene 

500000 

492,000 

5 

15 

Banco  [a]  anthracene 

500000 

4  69000 

94 

7 

15 

65-133 

Benco  [fijpyien^ 

500000 

471O0O 

5 

15 

64-127 

Banco [bl fluoranthene 

500000 

466000 

5 

15 

64*135 

Bence  [grhF  Ilperylene 

500050 

492000 

96 

5 

15 

50-152 

Benso [k] fluoranthene 

5O0OQO 

491000 

98 

5 

22 

53-138 

Ch  rysene 

500000 

4R7O0O 

93 

5 

15 

64-131 

liber, z ( a / h ) anth  racer e 

500000 

431000 

5 

15 

Fluoranthene 

500000 

436000 

3 

15 

Fluonene 

■5OO00O 

469000 

3 

15 

€  3-126 

In dene [1, 1 P 3-cdJ  pyrene 

474000 

95 

Hi 

5  6-14 '9 

mm 

Naphthalene 

500000 

428000 

86 

H 

^■£21 

i 6-120 

Phenanthrene 

500000 

4  95000 

5 

60*1 3 C 

twiigai 

Pyrene 

500000 

476000 

96 

8 

35. 

51-133 

. 

#  column  to  be  need  to  fjag  recovery  and  RPD  values 
FORM  III  S270D 
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FORM  TV 

(SC /MS  SEMI  VO  A  METHOD  BLANK  SUMMARi 


Lab  Warns i  TeatAjgsj: ica  Buffalo  Job  No* :  450-39457-1 

3D'  No,  : 


I.ab  File.  ID:  XG030i4lCI5TD  Lab  S*mpi=  ID:  MB  48/K2T3G73/1-A 


Matri :  WasLks 

Date 

Extracted : 

i  11/04/2015 

13:45 

instrument  ID:  HF5 97 3X 

Date 

Analysed : 

11/ OS/ 2015 

I S 1 1 3 

Lsvoi+  (Low/Med)  Low 


THIS  METHOD  BLANK  APPLIES  TO  THE  FOLLOWING  SAMPLES: 


CLIEMT  SAMPLE  ID 

LAE  SAMPLE  ID 

LAB 

FILE  ID 

DATE  ANALYSED 

LCS  AS 0-273H73/ 3- A 

X009014106. 

D 

11/05/2015 

15:4  0 

l/CSD  4 90 -27 3073/3 -  A 

XO 0901 4107 . 

D 

11/05/2015 

16:07 

05-01*03181 5*1530 

480-39467-14 

XO09Q141OB. 

D 

11/05/2015 

16:34 

□S-01-P424 15-1600 

430-39467-15 

K0  0901410  9. 

D 

11/05/2015 

17:0 1 

05-01-042915-1 900 

4G0-S 9467-16 

XQ 090 14110 . 

D 

11/05/2015 

17:28 

05-0 1-0 5 07 15-1 630 

4 B 0-3 9467-1 7 

xoosoimi. 

D 

11/05/2015 

17:56 

03-01-10151 4-0910 

48 0-S 9467-22 

XO 0901 4 11 2  * 

D 

11/05/2015 

13:21 

FORM  XV  B210D 
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FORM  TV 

GC/MS  SEMI  VO  A  METHOD  EliANfrt  SUMMAKi 


Lab  N  a  trie  i  Teat  America  Buffalo  J^b  No*  :  4SA-S9467-1 

SDG  No .  : 


Lab  File  ID:  V54275.D  Left  Sample  ID:  MB  4  8.0*2735  86/1- A 


Matrix;  Water 

Date 

Ext e acted : 

i  11/06/2015 

12:33 

in  3  tiiunisnt  IDr:  HF6973V 

Date 

Analysed. : 

11/09/2015 

14:26 

Level;  (Low/Mod)  Low 

THIS  METHOD  BLANK  APPLIES 

TO  THE 

FOLLOWING  SAMPLES : 

CLIENT  SAMPLE  ID 

LAE  SAMPLE  ID 

LAB 

FILE  ID 

DATE  ANALYZED 

LCS  4 3 0-27 7 5 d£/ 2- A 

VS  4  27  6 .  D 

11/09/2015 

14:53 

WW-02— 0 3051 5“ 1557 

460-39467-2 

V60015.D 

11/10/2015 

17:23 

Wff-01-0305 15-1352 

4G0-S94b7-5 

V60Q16.D 

11/10/2015 

17 ;  52 

WW^Ol^G 4 28 15-1600 

480-89467-6 

V600.17.D 

11/10/20.15 

16:21 

W-0 1-05  071  5-1  60  n 

480 -a  9467-8 

V60CUe,D 

11/10/2015 

13:50 

P-G1-03Q515-1S57 

460-89467-10 

V6QQ1 9 ,D 

11/10/201 5 

19:  I  9 

P-QI-QS 1 315-1530 

460-89467-13 

VS0020-D 

11/ 10/301 5 

j  9:  *8 

=  -01-l'jl514-:.iyi0 

480-89467-18 

V 60 021 . D 

11/10/2015 

20:17 

P-01-100814-1120 

480-8  94  07- 19 

V60O22.D 

11/10/2015 

20:46 

P-01-013015’0915 

480-39467-20 

V60023.D 

11/10/2015 

21: 1~ 

WW-01-Q 42615-1 600 

DL 

480-89467-6  DL 

V6QQ46.D 

H/.U/2015 

13:47 

SW-01-050715-16CO 

DL 

48 Q -35467-8  DL 

V60047.D 

11/11/2015 

14:16 

P-01-01.3015-0915  DL 

460-89467^20  DL 

V6O048.D 

11/11/2015 

14:45 

FORM  XV  B270D 
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FORM  V 

CC/MS  SEMI  VGA  INSTRUMENT  PERFORMANCE  '-"HECK 
DLCAFL  UOROT  RI  PH  E  MY  L  El  105  PM  INE  ( DFTPP ) 


Lab  Kacne  i  Test  America  Buffalo  Cob  No,;  460-89467-1 

SDG  ttou  :  _ _____ _ 

Lab  File  ID:  V53779.D  DFTFP  Injection  Date:  10/26/2015 

Instrument  ID:  HP5973V  DFTFP  Injection  Time:  19:07 


Ana  I yg  l e  Patch  No .  :  27 120 C 


M/E 

ION  ABUNDANCE  CRITERIA 

%  RELATIVE 
ABUNDANCE 

51 

10-80%  of  Ease  Peak 

4721 

68 

Lees  than  2 %  of  mass  69 

0.1  C  02  3)1. 

69 

33.5 

70 

0.2  ( 0 -  € ) 1 

127 

10-80%  of  Base  peak 

50.8 

197 

Less  than  2%  of  mass  195 

0.0 

196 

Ease  peak 

100.0 

193 

5-98  of  mass  198 

6.8 

Zlh- 

10-60%  of  Ease  Peak 

29.  9 

365 

Greater  than  1%  of  mass  198 

4.4 

441 

present  but  less  than  24%  of  mass  442 

21.9  (15.0)2 

AAZ 

Greater  50%  of  mass  198 

145,7 

4  43 

15-24%  of  mass  441 

29.3  (20.7)2 

1-Value  is  %  mess  69  2- Value  is  %  mass  442 

THIS  CHECK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS,  MSD,  ELAN  ITS  AND  STANDARDS: 


CLIENT  SAMPLE  ID 

LAE,  SAMPLE  ID 

LAB 

FILE  ID 

DATE 

ANALYZED 

TIME 

ANALYZED 

IC  460*27120373 

V5378G.D 

10/26/2015 

19:36 

IC  460*271208/4 

V53781 T  D 

10/26/2015 

20:05 

IC  480-271208/5 

V53732.D 

wiMiwixim 

20 : 35 

TCIS  480-271208/6 

IC  480-271208/7 

IC  4 80-271208/ 3 

V537S5.D 

10/26/2015 

IC  4  60- 271208/ 9 

V53786.D 

10/26/2015 

22;31 

FORM  V  82  7  HD 
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FORM  V 

CC/MS  SEMI  VGA  INSTRUMENT  PERFORMANCE  '-"HECK 
DLCAFL  UOROT  RI  PH  E  MY  L  El  105  PM  INE  (DFTPP ) 


Lab  Narr*e t  Test America  Buffalo  Job  No,;  460-89467-1 

SDG  No. :  _ _ 

Lab  File  ID:  V54271.P  DFTFP  Injection  Date:  U/09/2015 

InsLrumen L  ID:  HP5973V  DFTFF  Injection  Tiinei  1£:27 


Analysis  Batch  No.:  273916 


M/E 

ION  ABUNDANCE  CRITERIA 

%  RELATIVE 

abundance 

51 

10-30%  of  Base  Peak 

54.9 

6B 

Less  than  2%  of  mass  69 

o.e  (i»9)i 

69 

41,4 

70 

Less  than  2%  of  mass  69 

0-1  (0-3)1 

127 

10-80%  of  Base  Peak 

49,8 

197 

Less  than  2%  of  mass  195 

0.0 

196 

Ease  peak 

100.0 

193 

6.9 

275 

10-60%  of  Ease  Peak 

32.2 

365 

Greater  than  1%  of  mass  198 

5.7 

441 

present  but  less  than  24%  of  mass  442 

26.7  (15.2)2 

AAZ 

Greeter  50%  of  mass  198 

176,1 

4  43 

15-24%  of  maas  441 

34.3  (IB. 5)2 

1-Value  is  %  mass  69  2-Value  Is  %  inass  442 

THIS  CHECK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS,  MSD,  PLANKS  AND  STANDARDS: 


CLIENT  SAMPLE  ID 

LAE,  SAMPLE  ID 

LAB 

FILE  ID 

DATE 

ANALYZED 

TIME 

ANALYZED 

CCVI5  430-273910/3 

V542J2.D 

11/09/2015 

12:57 

MB  4  60-2735  36/ 1-A 

V54175.D 

11/09/2015 

14:26 

LG'S  4 3U-27330 6  / 1 -A 

V5 4276*0 

1 1/ 09/201 5 

14:5'  6 

FORM  V  S27UD 
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FORM  V 

CC/MS  SEMI  VGA  INSTRUMENT  PERFORMANCE  'CHECK 
D  EC  A  EL  UOROT  RI  PH  E  MY  L  PJ  IDS  PH  THE  {D  FT  P  P ) 


Lab  Narnet  Test America  Buffalo  Job  No,;  480-89467-1 

SDG  No. :  _ _ _ _ 

Lab  Pile  ID:  VSQC01RD  DFTFP  Infection  Date:  11/ 10/2015 

I  ns  'll  Lime  n  L  ID:  HP5973V  DFTFP  Injection  Tifne:  10:38 


Ana  lys  i  e  Ra  toh  No .  :  2  ■■  .3  9  99 


M/E 

ION  ABUNDANCE  CRITERIA 

%  RELATIVE 
ABUNDANCE 

51 

10-80%  of  Ease  Peak 

58-4 

68 

Less  than  2%  of  mass  69 

0.2  (0.4)1 

69 

Mass  69  Relative  abundance 

44.4 

70 

Less  than  2%  of  mass  69 

f  r 

137 

10*80%  of  Base  peak 

53.4 

197 

Less  than  2%  o£  mass  19S 

0.0 

198 

Base  peak 

100.0 

199 

5-9%  of  mass  190 

6.5 

275 

10—60%  of  Ease  Peak 

33.1 

365 

Greater  than.  1%  of  mas*  198 

5-4 

441 

present  but  less  than  24%  of  mass  442 

24-4  (15.0)2 

AAZ 

Greeter  50%  of  mass  198 

162.5 

4  43 

15-24%  of  mass  44” 

31.6  (19.4)2 

1-Value  is  %  mass  69  2- Value  is  %  mass  442 

THIS  CHECK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS,  MSD,  BLANKS  AND  STANDARDS: 


CLIENT  SAMPLE  ID 

LAE,  SAMPLE  ID 

LAB 

FILE  ID 

DATE 

ANALYZED 

TIME 

ANALYZED 

CCVIS  430-273999/3 

V60002.B 

11/10/2015 

11:07 

Wtf  *-02-030513-1557 

460-89467-2 

V60015.D 

11/10/2015 

17:23 

W-  01- 03  0b  15-1 35  2 

4  80-8  94  67^5 

VGU016.D 

11/10/2015 

17  :52 

WW-01 -042815-1 600 

4  00-89467-6 

Yu Ota  7. D 

11/10/2015 

18:21 

WW-  01  -  05  07 1 5-1 600 

480-604 67—8 

V6DO10.P 

u7i  o72ol  5 

IS :  50 

P-01-030515-1557 

4  8  0-8  94  67—10 

V 60019. D 

Il7l0/20I5 

19:19 

P-01-051315-1530 

4S0-SS4 67-13 

V60020.D 

11/10/2015 

19:48 

P-01-1 01514-0910 

4  6 0-8  9467— 16 

Y6O021.D 

11/10/2015 

20:17 

p-0 1  1  008  U  - 1  120 

4  0  0-8  94  67-1  5 

V50022.D 

KfifiFMlii 

20  i  4  6 

P-0 1*013015*091 5 

480*8 94 67-20 

V60023.D 

11/10/2015 

21:15 

FORM  V  E21UD 
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FORM  V 

GC/MS  SEMI  VGA  INSTRUMENT  PERFORMANCE  CHECK 
DLCAFL  UOROTRIPHEtfYLPHOSPN INE  (DFTPP ) 


Lab  Name  ;  Tes  t  Alter  ica  Buffalo  Fob  No,;  480-89467-1 

SDG  No. :  _ _ _ _ 

Lab  File  ID:  V6GQ43.D  DFTFP  injection  Date:  11/11/2015 

Ins  lx  bitten  L  ID:  HP5973V  DFTFP  Inject  ion  Time:  12:20 


Analysis  Batch  No.  :  1  1  j :  $2 


M/E 

ION  ABUNDANCE  CRITERIA 

%  RELATIVE 
ABUNDANCE 

51 

10-30%  of  Ease  Peak 

60,4 

68 

Less  than  2%  of  mass  69 

0.0  (0.0)1 

69 

Mhi?5  69  Relative  abundance 

47 . 7 

70 

Less  than  2%  of  mass  69 

0.4  (0-9)1 

137 

54-1 

197 

Less  than  21  of  mass  1913 

0.4 

198 

Bass  peak 

100.0 

199 

6*3. 

275 

10-60%  of  Ease  Peak 

30.3 

365 

Greater  than  1%  of  mas*  198 

5.6 

441 

present  but  less  than  24%  of  mass  442 

23.1  (15.6)2 

AAZ 

Greater  50%  of  mass  1 98 

HB,] 

4  43 

15-24%  of  maas  44” 

30.0  (20.3)2 

l-Value  is  %  mass  69  2-Value  Is  %  mass  442 

THIS  CHECK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS,  MSD,  BLANKS  AND  STANDARDS: 


CLIENT  SAMPLE  ID 

LAE,  SAMPLE  ID 

LAB 

FILE  ID 

DATE 

ANALYZED 

TIME 

ANALYZED 

CCVIS  430-274392/3 

V 69044 . D 

11/11/2015 

WW"Gl-D42ei5~16GQ  DL 

4  80-8  34  67-6  DL 

V60046.D 

11/11/2015 

13:47 

m~  01- 05  07 15-1 600  DL 

480-B9467-8  DL 

VS  DO  4  7 .  D 

11/11/2015 

14:16 

P-G 1 - 0130 15-0915  PL 

4  SO-B  94  67-2  D  BL 

VLOO40.D 

11/11/2015 

1.4;  45 

FORM  V  82  HID 
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FORM  V 

a: /ms  semi  voa  instrument  performance  check 

DLCAFL  UOROTRIPHENYLPHOSPl!  INE  (DFTPP ) 


"Lab  Name;  Test America  Buffalo  Job  No,;  480-83467-1 

5DG  Mot : 

Lab  File  ID:  XO090 138 98, D  DFTFP  inject  ion  Date;  10/23/2015 

Instrument.  ID;  HP5973X.  DFTFP  Inject. ion  Tiine :  Qg:06 


Anal ys i e  Batch  No ,  :  270613 


M/E 

ION  abundance  criteria 

%  RELATIVE 
ABUNDANCE 

51 

10-80%  of  Ease  Peak 

39.9 

68 

Less  than  2%  of  mass  69 

0.0  (0.0)1 

69 

38.7 

70 

Less  than  2$  of  mass  63 

0-1  (0-3)1 

127 

3,0-80%  of  Ea se  Peak 

47.6 

197 

Less  than  2%  of  mass  195 

0.0 

196 

Base  peak 

100.0 

193 

5-38  of  mass  199 

6*6 

275 

10-60%  of  Ease  Peak 

24.2 

365 

Greater  than  1%  of  mass  198 

3.1 

441 

present  but  less  than  24%  of  mass  442 

11.3  (15.1)2 

AAZ 

Greater  50%  of  mass  198 

74.7 

4  43 

15-24%  of  mass  44” 

15,1  (20-2)2 

1-Value  is  %  mass  69  2- Value  is  %  mass  442 

THIS  CHECK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS,  MSD,  BLANKS  AND  STANDARDS : 


CLIENT  SAMPLE  ID 

LAE,  SAMPLE  ID 

LAB 

FILE  ID 

DATE 

ANALYZED 

TIME 

ANALYZED 

1C  4 80-2 70613/ 3 

10/23/2015 

08:33 

1C  4 80-2 JO 61-3/ 4 

XQ09Q139QQ.D 

10/23/2015 

09:00 

ICI5  480-270613/5 

X0030 13901. D 

10/23/2015 

09:27 

TC  480-2 70613/ 6 

£0090  13902  .  P 

10/23/2015 

09;  54 

TC  430-270613/7 

£099013903 . D 

10/23/2015 

10:21 

IC  4 B 0-270 613 /S 

£009013904 .  D 

10/23/2015 

10  :  48 

FORM  V  827UD 
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FORM  V 

CC/MS  SEMI  VOA  INSTRUMENT  PERFORMANCE  CHECK 
DECAFL  UOROTRIPHEHYLPHOSPH INE  (DFTPP ) 


Lab  Name- ;  Test America  Buffalo  lob  No,;  460-89467-1 

SDG  No. :  _ __ _ 

Lab  File  ID:  M0S014U94.D  DFT'FP  injection  Date:  11/05/2015 

InsLfUW^nt  ID:  HP5973X.  DFTPF  Injection  Time:  10:14 


Analysis  Batch  No.:  27S5G6 


M/E 

ION  ABUNDANCE  CRITERIA 

3  RELATIVE 
ABUNDANCE 

51 

10-60%  of  Base  Peak 

35.8 

60 

Less  than  2%  of  mass  69 

0.0  (0.0)1 

69 

Mass  69  Relative  abundance 

33  .  ] 

70 

Lass  than  2%  of  mass  69 

0-1  (0.2)1 

127 

10-83%  of  Base  Peak 

mZ—m+l 

197 

L ess  than  2%  of  mass  190 

0.3 

196 

East  peak 

100.0 

193 

5-98  of  mass  199 

7.3 

275 

10-60%  of  Ease  Peak 

26.9 

365 

Greater  than  1%  of  mass  198 

2.6 

441 

present  but  less  than  24%  of  mass  442 

13.4  (15,9)2 

AAZ 

Greeter  50%  of  mass  1 98 

84.2 

4  43 

15-24%  of  mass  441 

16.0  (19.0)2 

1-Value  is  %  mass  69  2-Value  Is  %  mass  442 

THIS  CHECK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS,  MED,  BLANKS  AND  STANDARDS: 


CLIENT  SAMPLE  ID 

LAE,  SAMPLE  ID 

LAB 

FILE  ID 

DATE 

ANALYZED 

TIME 

ANALYZED 

CCVI5  430-273536/3 

X009Q140  95 .0 

11/05/2015 

10:42 

MB  460-273073/ 1-A 

X0090141Q5.D 

11/05/2015 

15:13 

LC'S  16U-27  5U7  3/I-A 

X0  0901 4 106 .  E1 

11/05/2015 

15:40 

LCSD  480-27 307 3/3 -A  | 

X0iN[]JUC<ND 

11/05/2015 

IS;  07 

OS-OT-i?.,;  ]  HI 5-1 530 

4  80-8  94  67—1.  4 

X0098 1 4.1  00  .  D 

16:34 

05-01-042415-1600 

480-89467-15 

X009D14109 .  D 

11/05/2015 

17:01 

05-01-042615-1600 

4  60-8  94  67-16 

X009014110.D 

11/05/2015 

17:20 

05-01-05  0715—1 630 

480-69467-17 

X009014 111 . D 

11/05/2015 

17;  55 

OS- 0 1-10151 4-0910 

4  Eil-6  94  67-22 

X  0  0 9314112.  D 

1.1/05/2015 

18:21 

FORM  V  S27UD 
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FORM  VI IT 

GC  /  m  SEMI  VO  A  INTERNAL  EJTAWDAfiD  AREA  .MID  RE TENT  I  ON  TIME  SQMMAR'/ 


Lab  Name!  Te a t.  Ame r  1  r-7  Eu f f a  1  □  Job  No * .1  -jfifl-a  9467™! 

SDG  No .  : 

Sample  No.:  TCI5  43G-271208/6  Date  Ana  lysed :  10/26/2015  2J  s-  04 

Instrument  ID?  HPB973V _  GC  Column:  HKI-5S1 1  MS _  ID:  0.25  (imn) 

Lab  File  ID  (Standard)  :  V537&3.D _  Heated  Purge;  fY/ti)  N _ 

Calibration  ID:  2b$B2 


E>CE 

NPT 

AlIT 

AREA  tf 

RT  | 

AREA  If 

RT  * 

AREA  H 

RT  f 

INITIAL  eWLIBHOTBW-  WJD-POTMT 

149442 

6,  91 

570099 

7.99 

309653 

9.49 

UPPER  LIMIT 

298804 

7-41 

1140198 

S  .49 

619300 

9-99 

'  LOWER  LIMIT 

74721 

T— 1 

T 

285050 

1  .49 

154027 

3.99 

LAZ  SAMPLE  Xt 

CLXEfrr  SAMPLE  ID 

CCVIS  400-273915/3 

95271 

e,a4 

329442 

7,93 

188477 

Ksm 

m  -ISO-27 3 999/3 

93344 

5,84 

341975 

7,93 

1 95797 

KS^I 

tCVfs  TSf5'274392/3 

U9S02 

47a1“ 

ni5T7 

7.91 

T4TW5 

9.41. 

DCB  -  ]  ,  4-Dichlai:obensene-,d4 
NFT  -  Naphthaiene-dS 
ANT  -  Acenaptithene-dlO 

Area  Limit  -  5 0ft -2 00 ft  of  internal  standard  area 
RT  Limit  -  i  0.5  minutes  of  internal  standard  RT 


#  Column  used  to  flag  values  outside  QC  limits 
PORK  VTTT  B270D 
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FORM  VII T 

GC/MS  SEMI  VGA  INTERNAL  STANDARD  AREA  AND  RETENTION  TIME  SUMMARY 


Lab  N ame :  Te a t  Ame r  1  c.b  Eu f f  a  1  □  Job  No ,  i  480-3  94 

SDit  N ci  .  : 

Sample  Nt>>:  ICIS  43G-271208/6  Date  Analysed:  10/26/2015  21 UH 

Instrument  ID?  HP5973Y  _ _  _  GC  Column:  RXI-SSil  MS _ _  ID:  0,25  (min) 

Lab  File  ID  (Standard)  :  V53783.D _  Heated  Purge:  tV/N)  N _ 

Calibration  ID:  253R3 


PHN 

cry 

PRY 

AREA  fl 

RT  | 

AREA  f 

RT  0 

AREA  H 

R.T  f 

INITIAL  eWLIBHOTBW-  Nit- POINT 

529-131 

10,76 

52B€S 1 

13.71 

563302 

16.09 

UPPER  LIMIT 

1U58SG2 

11-26 

10&5362 

H  -21 

1136S 04 

16,59 

'  LOWER  LIMIT 

1!  64  791 

10,26 

264346 

13.21 

234 1ST 

IS. 59 

LAE  SAMPLE  It 

client  asHPts  ro 

CCVIS  400-273910/3 

3-31' 42  ff 

10,  G3 

3S56E3 

13,60 

404913 

15.95 

m  -ISO-27 3 999/3 

35198-5 

10 i  69 

13.60 

4  03130 

13,36 

CtVIS  TSf5-274392/3 

43224? 

id,  gS 

1T.S§ 

514291 

104 

PHM  -  Fhenanthrene^dlD 
CRY  -  Chrysene- dli 
PRY  -  Peryl©ne-dl2 

Area  Limit  -  5O3~2O0?.  of  internal  standard  area 
RT  Limit  -  i  0.5  minutes  of  internal  standard  FT 


#  Column  used,  to  flag  values  outside  QC  limits 
FORM  VTTT  B27QD 
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FORM  VTTT 

GC / m  SEMI  VC? A  INTERNAL  STANDARD  AREA  AMD  RETENTION  TIME  SUMMAR'/ 


Lab  Names  Teat. Africa  Buffalo  Job  Nd*.i  94£7~j 

SDG  No.: 

Sample  fJo . :  OCVIS  480-273910/3  Date  Analysed:  11/ 09/20 15  ifsbV 

Instrument  ID:  HP5373V _  GD  Column:  RXI-531 1  MS _  ID:  0.25  (min) 

Lab  File  TD  (Standard}:  V54272.D _  Heated  Purge:  [T/ti}  N _ 

Calibration  ID:  25512 


DCR 

■NFT 

ANT 

AREA  « 

AT  n 

AREA  # 

RT  | 

AREA  V 

RT  # 

6,84 

329442 

7.93 

180477 

9-42 

UPPER  LIMIT 

190542 

7.34 

65888*1 

U£| 

376954 

9-92 

lower  LIMIT 

47676 

fed  34 

Ia4721 

1.43 

94239 

3.92 

iab  sahele  m 

CU3IJT  $m?L%  :n 

UB  4 80-2 7 3 58 6/1- A 

102514 

6,34 

376927 

7.92 

196758 

9,42 

’  LC3  480-27 359  6/2-A 

90277 

6,85 

209625 

7.92 

184829 

9.47 

DCB  -  1,  4-*Dichlo-fi»pJben*«ite"d4 
NFT  —  Naphthaiene-dS 
ANT  -  Aeons  p  1 1  then e- d 1 0 

Area  Limit  -  50$^20Qft  of  internal  standard  area 
RT  Limit  -  1  0.5  minutes  of  internal  standard  RT 

#  Column  used  to  flag  values  outside  QC  limits 
FORM  VTTT  S270D 
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FORM  VTIT 

GC/MS  SEMI  VOA  INTERNAL  STANDARD  AREA  AMD  RETENTION  TIME  SUMMARY 


Lab  Hames  Te  s t  Ame  r  i  ca  5  u  f  f  a  I  a  Job  Nd*i  ^80-3  94£7~1 

SDG  No.: 

Sample  fJo .  3  OCVT3  fl 8 0-27391 0/3  Date  Analysed:  11/05/2015  12  i  £7 

Instrument  ID:  HP' 5 573V _  GC  Column:  HXI-5S1 1  MS _  ID:  0.25  (min) 

Lab  FiJe  TP  (Standard)  :  V54272.D _  Heated  Purtre:  ( Y/N)  N _ 

Calibration  ID:  25512 


PHN 

CRY 

PRY 

AREA  H 

RT  | 

AREA  » 

RT  « 

AREA  11 

RT  f 

12/34  HOUR  SVD 

34142G 

TO,  69 

35 56S3 

13  -  GO 

404913 

1  5.95 

UPPER  LIMIT 

&32S52 

11-19 

711356 

14  -10 

0  09026 

16-4  5  1 

LOWE H  LIMIT 

17071 a 

10.19 

177S42 

13.10 

202457 

15.45 

UKB  SAMPLE  m 

CLXSVfT  SAMPLE  ID 

UB  480-27358'G/l-A 

363667 

10,  £9 

35Z629 

13,  GO 

39R914 

15,95 

’  LC3  AHQ-21 359S/3-A 

3312Q4 

10,  £9 

324 £90 

13,00 

302997 

15.95 

PHN  -  Fhenanthrene^dlD 
CRY  -  Chrysene- dli 
PRY  -  Eeryleue-412 

Area  Limit  -  50S“20Qfi  of  internal  standard  area 
RT  Limit  -  i  0.5  minutes  of  internal  standard  PT 


#  Column  used,  to  flag  values  outside  QC  limits 
FORM  VTTT  B27QD 
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FORM  VXTT 

|.3C  /  m  SERI  I  VC? A  INTERNAL  EJTAWDAfiD  AREA  AMD  RETENTION  TIME  SUMMARY 


Lab  Nam£!  Te g t  Ame r i ea  Eu f f a  1  □  Job  NO *. :  ^8fl-a94£7~j 

SDQ  No.  : 

Sample  No.:  OCVT5  480-273999/3  Date  Analysed:  11/10/2015  IJiOl 

Instrument  ID:  HP5  373V _  '3C  Column:  KXr~5Si I  MS _  ID:  0. 25  [mm) 

Lab  FiJe  TD  (Standard)?  V6Q002.D _  Heated  Purde;  ( Y/N)  N _ 

Calibration  ID:  1^512 


E>CD 

NET 

ANT 

AREA  # 

BBS! 

ARE  A  # 

RT  & 

AREA  H 

RT  1 

1 2/24  HOUR  STD 

93344 

6  MM 

341975 

195367 

9-42 

UPPER  LIMIT 

18668B 

7.34 

633950 

a  .43 

3907  34 

9-92 

LOWE*  LIMIT 

46672 

6.34 

170908 

7.43 

97504 

3,92 

UKB  SAME  LET  ID 

ciiEiTT  sample  n> 

480-39467-2 

WW-0 2 -0305] 5-1557 

67635 

6,94 

193714 

7.93 

13603*1 

9,42 

430-39467-5 

WW-0 1-0 30515-1152 

63659 

6,84 

23253S 

7.93 

1 17556 

9,42 

Wi-gwTF^ 

15551 

251865 

7,93  ^ 

Hf03  4O 

OX 

*180  -39467-  S 

WW- 01  -050715- 1600 

6  62£6 

6,34 

228704 

7  *93 

1 IS 105 

9.42 

460-69467-10 

P-01 -030515-1557 

56403 

6,34 

201130 

7.93 

119172 

9.42 

430-894  57-13 

P-01 -051 31 5-1510 

62327 

6.84 

17]  577 

7  .93 

10624* 

9-42 

460-65487-13 

P-01-101514-0910 

S8965 

€.34 

285411 

Mag 

144724 

9,42 

4B0--S34  67-13 

F  01  100314  1120 

“£9294 

BtiSIB 

2 6 35 31 

lH 234 

9.42 

~Tl"nC"Sg4G?“fO 

B£sS£Ef93iH^Esi 

bssh 

■SIB 

■S&H 

1257  573 

9.42 

DCE  -  1,  4-*D5chlotofcien3i^ite-d4 
NFT  -  Naphthaiene-dS 
ANT  -  Acenaptithena-dlO 

Area  Limit  -  50^? GO1*  of  internal  standard  area 
RT  Limit  -  1  0-ri  minutes  of  Internal  Standard  RT 


#  Column  used  to  flag  values  outside  QC  limits 
FORK  VTTT  B270D 
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FORM  VXTT 

GC  /  m  SERI  I  VC? A  INTERNAL  EJTAWDAfiD  AREA  AMD  RETENTION  TIME  SUMMARY 


Lab  Name?  Te g t  Ame r i ea  Eu f f a  1  □  Job  NO *. 1  ^8fl-a94£7~i 

SDQ  No.  : 

Sample  No.:  OCVTS  480-273999/3  Date  Analysed:  11/10/2015  11*07 

Instrument  ID:  HP5  373V _  '3C  Column:  RXr~5Si I  MS _  ID:  0.25  [mm) 

Lab  FiJe  TD  (Standard)?  V6Q002.D _  Heated  Purge?  ‘(WN)  N _ 

Ca libra- ion  ID;  £5512 


FHN 

CRY 

PRV 

A  FLEA  fl 

RT  * 

AREA  f 

RT  « 

AREA  11 

RT  f 

4  08 130 

1  5.96 

UPPER  LIMIT 

7G3970 

11-19 

757154 

14  -10 

51 £260 

16,46 

LOWE  ft  LIMIT 

ITS  393 

10.19 

1&92S9 

13 . 10 

204065 

15.46 

LAB  SAMPLE  It 

C LIEUT  SAHFLE  £t 

480-39467-2 

WW-02-0305] 5-1557 

SI  2  495 

13.59 

24 9628 

15.95 

430-394 £7-5 

WW.-0 1-03175]  5- 1152 

231232 

UR  69 

13.59 

279773 

15.95  ’ 

Wi-gwTF1* 

317134 

109 

224962 

lT.59 

269946 

705  1 

*180  -39467-  S 

WW-P1-0501T&- 1*600 

211369 

10.  69 

224229 

13.89 

2513-28 

15.35  ' 

485-894 57-10 

6-01 -03051 5-1 557 

264798 

10.  69 

273051 

13.39 

241143 

15.95 

480-894  57-13 

9-01-05131  5-1530 

2GOOS4 

210839 

13-59 

337649 

15-95  i 

4 fi 5-89487-18 

6-01-101514-0910 

252292 

10,  69 

214554 

13,59 

F  01  -100014  1120 

£3lS45 

10.  69 

ToTflg 

“TT.iT  — 

445- 3 94 67 -20 

F  oi  -nXlCuIi  0915 

iS  9600 

10.  69 

2 0 i?ib 

“iTTSD 

ZZX36li 

15.93  ] 

PHN  -  Phenanthrene-dl 0 
CRY  %  Ctirysen<s-dl£ 

PRY  -  Perylene-412 

Area  Limit  -  50'S-200*  of  internal  standard  area 
RT  Limit  -  1  0.1  minutes  of  internal  standard  RT 


#  Column  used  to  flag  values  outside  QC  limits 
FORM  VTTT  B27QD 
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FORM  vriT 

or  /  ms  sir  mi.  voa  internal  standard  area  and  retention  time  summary 

Lab  Names  Teat.  Africa  Buff  ala  Job  NO.  t  ^Bfl-a94£7~l 

SDQ  No.: 

Sample  No.  s  OCVI5  60-274392/5 _  Date  Analysed:  11/11/2015  12;  4  9 _ 

Instrument  ID;  HP5373V _  '3C  Column:  RKr~5SiI  MS _  ID:  0.25  (imn) 

Lab  FiJe  TP  (Stan  data):  V6Q044.D _  Heated  Purge;  (  V  /  tv )  N _ 

Cal ib ration  ID:  15  51 2. 


net 

N5T 

ANT 

A  FLEA  9 

RT  N 

AREA  * 

RT  0 

AREA  H 

RT  f 

U9&02 

6,93 

433077 

7  -  31 

241390 

9.41 

UPPER  LIMIT 

239604 

7_33 

8*6154 

8.41 

482700 

9-93 

lower  LIMIT 

39901 

6,33 

216530 

1 .41 

iso  ess 

3.91 

CAB  SAMPLE  It 

■;  Lit  31  E  Sh M  i  LE  “ID 

480-894  67-8  06* 

WW-.ni^_12R^rVnnn  Rb 

It 3932 

'6,83 

389223 

7,91 

214721 

BUI 

400-SS487-S  DL 

w>fcD  1  -  g  &im  a -d  so  e  di . 

98  OS  5 

6-  83 

306503 

7,91 

212212 

Iffl-894  if 7' -20  PL 

f  - 1  ■>  1  “3T  y— 7^1  ?  Ob 

6,33 

W3TO” 

~TT§— 

TTooIs" 

DC  A  -  ] ,  4^Di  o]Uotobenterse^d4 
NFT  —  Naphthaiene-dS 
ANT  -  Acena  p  1 1  then e-  d  1 0 

Area  Limit  -  5 05^200 ft  of  internal  standard  area 
RT  Limit  -  1  0.5  minutes  of  internal  standard  RT 


#  Column  used  to  flag  values  outside  QC  limits 
FORM  VTTT  S270D 

Page  1 79  of  326  1 1  /1 3/2Q1 5 


585 


FORM  VTTT 

GC/MS  SEMI  VOA  INTERNAL  STANDARD  AREA  AMD  RETEJMT  ION  TIME  'SUMMARY 


Lab  Names  Teat. America  Buffalo  Job  No 4, i  ^Bfl-a94£7~l 

SDG  No.: 

Sample  ft  0.3  CCVIS  4  a  0-27  4  3  92/ J _  Date  Analysed:  ll/llf20lb  12 1  J  9 _ 

Instrument  ID;  HP 5 973V _  GC  Column:  RXI-53J I  MS _  ID:  0,25 (mm) 

Lab  FiJe  TD  (Standard)?  V6Q044.D _  Heated  Purge:  -[Y/N)  N _ 

Calibration  ID:  15  51 2. 


PHN 

CRY 

PRY 

AREA  H 

RT  | 

AREA  f 

RT  0 

AREA  H 

RT  f 

12/34  HOUR  SVD 

432345 

ro.  sa 

45SM3 

13-59 

514291 

15.94 

UPPER  LIMIT 

S  £4  4  90 

n.ie 

91 0 I 66 

14  -09 

1030582 

16.44 

'  LOWER  LIMIT 

2l£123 

lo.ie 

327542 

13.09 

251145 

15.44 

CAB  SAMPLE  XJD 

rtfSSpf  Sfi&rtB'IB 

400-39467-6  tiL 

WW-n  I  -04  2  a  n  -l«r-,r.  DL 

391748 

10,  GS 

356754 

13.53 

406441 

15.94 

480-894 67-8  DL 

W W-fl  1  -0  5  Ly 7 1  a  -  J  60  9  DL 

35,7711 

HR  60 

4007  4  6 

13,58 

449710 

15,94 

5157-20  PL 

r-fiT^BT^GTs-o1?!  5  tt 

393f77 

io,  eS““ 

393209 

TTM 

TsWSTo 

PjTTa 

PHN  -  Fhenanthrene^dl 0 
CRY  -  Chrysene-dl2 
PRY  -  Feryleiio-dll 

Area  Limit  -  50%-20Qfi  of  internal  standard  area 
RT  Limit  ~  i  0.5  minutes  of  Internal  standard  RT 

#  Column  used  to  flag  values  outside  QC  limits 
FORM  VTTT  £2700 
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FORM  VITT 

GC/MS  SET-41  VOA  INTERNAL  STANDARD  AREA  AMD  RETENTION  TIME  SUMMARY 

Lab  Name:  Te a t  Ame r  1  ca  Bu f f a  1  □  Job  Nd*,i  ^Bfl-a94£7”i 

SDit  M ci  .  : 

Sample  No.:  TCI5  430-270613/5 _  Date  Analysed:  10/23/2015  0 9:27 _ 

Instrument  ID;  HP5573X _  GD  Column:  RXr-5SiI  MS _  ID:  0,25  (min) 

Lab  File  ID  (Standard}:  XD09013&01.D _  Heated  Purget  '(V/N)  N _ 

Calibration  ID;  25 17 3 


•DCS 

N?T 

ANT 

AREA  « 

AT  n 

AREA  * 

RT  4 

AREA  H 

RT  f 

INITIAL  CM, IS- RATION  MIL-FOUNT 

424 R57 

6,75 

i §23120 

e.29 

335B93 

I0.3R 

QPPEK  LIMIT 

049714 

■B HM 

305S24  0 

3  -79 

1 67 1 7  9  G 

10.33 

LOWES  LIMIT 

312429 

fc/25 

764060 

7.79 

417949 

9. S3 

LAB.  SAMPLE  It  |  CLlLjlT  SAMPLE  £D 

1 

OOVI'S  4BO-273&<Ha/3 

490767 

6,33 

1759373 

3  .  35  | 

944559 

|  10,42 

DCS  -  1,  4^Bichlot!pfcen*eite-d,4 
KPT  —  Naphthaiene-da 
ANT  -  Acena  p  1 1  then e- d 1 0 

Axes  Limit  -  50$^20Qft  of  internal  standard  area 
RT  Limit  -  1  0.5  minutes  of  internal  standard  RT 

#  Column  used  to  flag  values  outside  QC  limits 
FORM  VITT  R270D 
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FORM  VITT 

GC/MS  SET-41  VOA  INTERNAL  STANDARD  AREA  AMD  RETENTION  TIME  SUMMARY 

Lab  Name:  Te a t  Arne r  1  ca  Bu f f a  1  □  Job  NO *. i  ^Bfl-a94£7~; 

SDit  M ci  .  : 

Sample  No.:  TCI5  430-270613/5 _  Date  Analysed:  10/23/2015  09:27 _ 

Instrument  ID;  HP5373K _  GC  Column:  RXr~5.$ii  HS _  ID:  0.25  |imn) 

Lab  File  ID  (Standard};  XD09013&Q1.D _  Heated  Purge;  ■( Y/N)  W _ 

Calibration  ID;  2b 17 3 


PHN 

CRT 

PRY 

AREA  fl 

RT  | 

AREA  » 

RT  0 

AREA  h 

RT  1 

INITIAL  rALIBHATTOM  MID- POINT 

13335G4 

n  h  so 

1449085 

1  -1  -  30 

1413179 

1  5-fl5 

QPPEK  LIMIT 

2667128 

12-43 

2898170 

14  -80 

2821358 

16-35 

LOWES  LIMIT 

666732 

11.40 

724543 

13.BC 

706090 

15.35 

LftR  SAMPLE  It  |  CLIENT  SAKPL5  £U 

1 

OWIS  480-273506/3 

1453807 

11  ,  94 

1-556266 

14.34 

1523  454 

|  15.9] 

PHN  -  Fhenanthrener^UO 
CRY  -  Chrysene- dli 
PRY  -  Perylene-412 

Area  Limit  -  50S~2QQft  of  internal  standard  area 
RT  Limit  -  i  0.5  minutes  of  Internal  standard  RT 


#  Column  used  to  flag  values  outside  QC  limits 
1TORM  VIII  B27QD 
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FORM  VXTT 

GC / m  SEMI  VC? A  INTERNAL  STANDARD  AREA  AMD  RETENTION  TIME  SUMMARY 


Lab  Name:  Teat. Africa  Buffalo  Job  Nd*,i  ^80-3  94£7~1 

SDQ  No.  : 

Sample  Mo.:  OCVT5  4 e 0-273=jQ6/3  Date  Analysed:  ll/05/20lb  10:4£ 

Instrument  ID:  HP&973 K _  GD  Column:  R3Cr**5Si  I  MS _  ID:  0,25  [mm) 

Lab  FiJe  TD  (Standard}  ;  >1009014095 ,D _  Heated  -Purge:  (V/N>  14 _ 

Calibration  ID:  25  4 62 


E>CE 

N5T 

Airr 

AREA  t 

RT  § 

AREA  # 

RT  0 

AREA  ii 

RT  f 

WSUjBM 

UPPER  LIMIT 

98L534 

7-33 

351 874  6 

8*05 

18891 18 

10*92 

LOViElK  LIMIT 

245334 

6.33 

H 79537 

7  *35 

4722B0 

9*92 

LA£  3AI4ELE  It 

CE23FT  SAKfLE  LU 

m  43  Q- .17 101 3,  1  -A 

433013 

6,03 

1007441 

0.35 

97 3B74 

10,42 

UC53  480-27307  3f2-A 

417334 

6,83 

1510910 

0,35 

835337 

10,47 

1SI58 

03 

167107 

0.35 

eOTI 

TiTtH 

OS -01 -031315- 1530 

385034 

s.ss 

141516? 

8 » 35 

764597 

10.42 

400-39457-15 

OS- -01-042-115-1500 

355&6T 

■329 

1295102 

0.35 

704107 

10.42 

OS -01-04  ?*1  5-1  MW 

393020 

6,83 

1443122 

8*35 

804100 

10*42 

4  00-934-07*17 

G5-01-a$01 15- 1630 

420351 

H&ifl 

15536RO 

8*35 

826628 

10,41 

400-59467-22 

OS -01-101614  0910 

557991 

6,33 

1403270 

0T5S 

TSTTTo 

10.42 

DCB  -  ]  ,  4^D;o]Untobentene^d4 
NFT  -  Naphthaiene-da 
ANT  -  Acenaptithene-dlO 

Area  Limit  -  50^200  ft  of  internal  standard  area 
RT  Limit  -  i  0.5  minutes  of  Internal  standard  R T 

#  Column  used  to  flag  values  outside  QC  limits 
FORM  VTTT  B270D 
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FORM  VXTT 

GC / m  SEMI  VC? A  INTERNAL  STANDARD  AREA  AMD  RETENTION  TIME  SUMMARY 


Lab  Name:  Teat. Africa  Buffalo  Job  No 4, i  94£7~i 

SDQ  No.  : 

Sample  Mo.:  OCVT5  rfl B 0-273=jQ6/3  Date  Analysed:  11/05/2015  10:4£ 

Instrument  ID;  HPfr973K _  '3C  Column :  R3Cr**5Si  I  MS _  ID:  0,25  [mm) 

Lab  FiJe  TD  (Standard)  ;  >100901-4095 »Q _  Heated  Fur?et  t*YN}  N _ 

Calibration  ID;  25463 


FHN 

CRY 

PRY 

AREA  fl 

RT  JH 

AREA  * 

RT  0 

AREA  ii 

RT  f 

12/34  HOUR  STI7 

1453BQ7 

1]  h  94 

1556366 

14-34 

1517454 

15.91 

UPPER  LIMIT 

2907614 

12-44 

,4112532 

14  .84 

3054908 

16.4  J 

LOWER  LIMIT 

726904 

11.44 

77BI33 

13.84 

763727 

15.41 

LA£  SAMPLE  It 

CEItiTT  SAftflE  It 

MB  48  Q- .17  707  3,  1  -P, 

14 &O0B3 

1]  ,  94 

1454885 

14  .  1-3 

1397320 

15.91 

UC53  480-27307  3/2-A 

1 148050 

11-94 

1395791 

14 .74 

1348683 

15.91 

lfetosi 

iTTU 

14  .11 

3440479 

H75T 

OS -01 -031315- 1030 

1237156 

11.  94 

13*5371 

14.23 

1358*30 

IS. SO 

400-39457-15 

03*01-042415-1600 

1132120 

11 , 94 

1193476 

14 . 34 

11950  08 

15.91 

400-094 67-15 

OS -oi-04 ?0 15-1 600 

1303747 

11-94 

1363959 

14-33 

1363965 

15-91 

4  00-9  34-07*17 

OE-0 1-0 -507 15-1  <30 

11-94 

1424420 

14 , 33 

1371149 

15.90 

400-59467-22 

03-01  1  OIL  14  0310 

“TTTrI 

1307001 

14 .33 

1299277 

15.91 

PHN  -  Phenanthrene^dl 0 
CRY  %  Ctirysen<s-dl£ 

FRY  -  Ferylene-412 

Area  Limit  -  50'S-200*  of  internal  standard  area 
FT  Limit  -  1  0.5  minutes  of  internal  standard  FT 


#  Column  used  to  flag  values  outside  QC  limits 
FORM  VTTT  H270D 
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FORM  I 

CC/MS  SEMI  VGA  ORGANICS  ANALYSIS  data  sheet 


Lab  Nairn*-!  Test  America  Buffalo 

Job  NO.:  4 8 0-8 9461*1 

SDG  No. : 

Client  Sarrple  ID:  WW-02-C305L5-1557 

Lab  Sample  ID:  4 &Q-B 9467 -2 

Matrix;  Water 

Lab  File  ID;  V60D15.D 

Analysis  Met  ho  dr  827‘QD 

Date  Collected:  £>3/05/2015  15:57 

Extract,  Method:  3  5 1 GC 

Date  Extracted:  11/06/2015  12; 33 

Sample  wt  / v  oi  :  25H  fmL } 

Date  Analysed;  11/10/2015  17:23 

Con  .  Etffc taqt  Vo  l .  i  1  {iriL  > 

Dilution  Factor:  20 

Injection  Volume:  2(uL} 

Level  :  £  1  cm  / pied )  L  ow 

%  Moisture; 

GFC  Cleanup;  £i!/N)  N 

Analysis  Batch  No. :  273939 

Units :  ug/L 

CAS  m r 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

83-32-9 

Acenapbtheri* 

ND 

a 

97 

7,9 

20 B- S6-B 

Ac  enap  ht hy 1 e  n  e 

MB 

H 

97 

7,4 

12 D- 12-7 

Anthracene 

HD 

H 

97 

5.4 

56-55-3 

Senzo  [a]  -anthracene 

HD 

H 

97 

7.0' 

58-32-8 

Sense [a] pyrene 

HO 

N 

97 

9,1 

HD 

a 

Benzol  qT h, a j perylene 

HD 

H 

1SBSI 

207-0R-9 

218-01-9 

Chrysene 

HD 

H 

97 

tbtxiaa 

53-70-3 

o i h  en  z  i a  r  h > a nth r  a  c en * 

HD 

H 

97 

8*1 

206 -44*0 

Fluoranthene 

HD 

H 

97 

7.8 

86*73-7 

Fluor ene 

HD 

193-35-5 

Indent [ 1 , 2 1  3 -cd J pyrene 

HD 

H 

97 

9 . 1  ; 

9J -20-3 

Naphthyl  y  r>tt 

34 

J  II 

97 

15 

PhenawitEriEi 

HD 

ft 

9T" 

B.S 

129-00-0 

Pyrene 

ND 

H 

~or 

CAS  NO. 

SURROGATE 

%REC  Q 

LIMITS 

2 -Fluor obiph  enyi 

48-120 

4165-  60-0 

Nitrobenzene  d5  f£urr) 

46  120 

1718  51  0 

p  Terphenyl  dll  (Surr) 

_ !L1 _ 

07  150 

form  I  Si TOD 
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FORM  T 

a: /ms  semi  vqa  ouganics  analysis  data  sheet 


Lab  Hamas  Test  America  Buffalo 

•Job  NO.:  480-89467*1 

SDG  No.  : 

Client  Sarrple  ID:  WW-0l-G3ffl5L5-135£ 

Lab  Sample  ID:  480-89467-5 

Matrix:  Water 

Lab  File  ID:  V60016-D 

Analysis  Met hod r  82700 

Date  Ooi Looted r  G3/03/2015  13:52 

Ext ract ,  Met hod:  361 QC 

Date  Extracted:  11/06/2015  12:33 

Sample  w t / v  ol :  258 . 9  [mL ) 

Date  Analysed:  11/10/2015  17:52 

Con-  B'Kcfaet  Vol.s  l{mL) 

Dilution  Factor:  20 

injection  Volume:  2(uL) 

Level  :  £  1  cm  / pied )  L  ow 

*  MoiaLuret 

GFC  Cleanup: (Y/N)  N 

Analysis  Batch  No.:  273999 

Units :  ug/L 

CAS  NO. 

COMPOUND  NAME 

RESULT 

Q 

PL 

MDL 

82-32-9 

Jteeriajpfrtften^ 

nd 

2QB- 96-8 

Ac  enap  ht hy 1 e  n  e 

m 

H 

97 

7.3 

120- 12-7 

Anthracene 

nd 

H 

97 

5.4 

55  -55-3 

Senzo  [a]  -anthracene 

Nil 

H 

97 

7.0 

50-32-8 

Bonze [a] pyrene 

ND 

N 

97 

9.1 

ND 

a 

6.6 

Benzol  qT h, x j perylene 

ND 

H 

97 

or 

207-08-9 

218-01-9 

Chryseri(=! 

ND 

H 

97 

C==t*M 

53-70-3 

d i  tent  (e,h  >  rt nth  r a c &n e 

ND 

H 

97 

e.i 

206  -44-0 

Fluoranthene 

HI 

H 

97 

7.7 

85*73-7 

Fluor ene 

ND 

H 

97 

7.0 

193-39-5 

Indeno [ 1 , 2 1  3  -cd J pyrene 

ND 

H 

97 

9 . 1.  ; 

9J -20-3 

Naphtha!  iy r>tt 

15 

J  ft 

97 

15 

Phenam  threne 

ND 

ft 

<rr 

E.5 

129-00-0 

Pyrene 

ND 

H 

~OT 

CAS  NO. 

SURROGATE 

%REC 

Q 

LIMITS 

rtFBTW  1 

2 -Fluor obiph  enyi 

91 

48—120 

4165*  60-9 

Nitrobenzene  d5  {Burr) 

76 

46  120 

1719  51  0 

p  Terphenyl  did  (Burr) 

72 

67  150 

FORM  I  8270D 
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FORM  I 

GC/MS  SEMI  VOA  ORGAN  1  CS  ANALYSIS  DATA  SHEET 


Lab  Nam^i  Test America  Buffalo  Job  N0..1  480-09467*1 


SDQ  No.  : 


Client  Sample  ID: 

WW- 01-0 4 2 81 5 -1600 

Lab  Sample  ID:  430-39467-6 

Matrix;  Water 

Lab  File  ID:  V60G17.D 

Analysis  Method  * 

R27UD 

Date  Col  Leered:  04/28/2015 

1  b:  Otj 

Extract,  Method: 

351 0C 

Date  Ext r acred:  If/ 06/2 015 

12:33 

Sample  Wt / v  ol :  35 S . 7 [wL  J 

Da t©  Analysed:  11/10/2015 

1B:21 

Con  -  Exr  ^ac^  Vo l . 

:  1  {  Mj  } 

Di  1 u t i on  Factor :  2G 

in jeer ion  Volume: 

2[uL) 

Level  :  j  1  ovr  /  need  J  L  OW 

%  Moisture: 

GPC  Cleanup:  fl/NJ  M 

Analysis  Hatch  No.  :  273999 

Units:  ug/L 

CAS  m r 

COMPOUND  NAME 

RESULT 

Q 

RL 

MOL 

32-32-9 

Acenaphthen* 

30 

J  H 

96 

7.9 

29B- 96- B 

Ac  enap  h tty lent 

130 

H 

96 

7.3 

12D- 12-7 

Anthracene 

7.4 

J  H 

96 

5.4 

56  -55-3 

Benz a [a] anthracene 

NL 

H 

90 

6.5 

50-32-6 

Shnzo [a] pyrene 

ND 

H 

96 

-ra 

ND 

H 

56 

H 

w 

207-03-9 

H 

« 

218-01-9 

Chrysene 

ND 

H 

96 

HSI 

0  iberi  z  ( a  f  h )  a  nth  ra  e  an  e 

ND 

H 

96 

8.1 

20b  -44-0 

Fluoranthene 

ND 

H 

7.7 

36-73  -7 

Fltiorene 

26 

J  H 

96 

6.9 

133-35-5 

Irideno  [  1 ,  lt  3  -cdj  pyrene 

ND 

H 

96 

9.(5 

57-20-3 

Naphtha  in  ft  Q 

15/JO 

£  ft 

96 

IS 

95-01-6 

Fhenamthren« 

W 

J  H 

96 

B.5  ' 

Pyrene 

ND 

H 

6.5 

CAS  NO. 

SURROGATE 

%REC 

Q 

LIMITS 

rTTBTW  1 

2-Fluorabiphenyl 

48-120 

4165  fiO-O 

Nitrobenzene  d5  (Purr) 

<L6  120 

1718  51  0 

p  Terphenyl  'JT5  (Surr) 

S5 

67  150 
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FORM  T 

GC/MS  3 EMI  VOA  ORGAN  1 CS  ANALYSIS  DATA  SHEET 


Lab  Name:  TestAmerica  Buffalo  Job  Nd.i  48O~094£7~1 


SPG  Wo.  : 


Client  Sample  ID: 

WW- 0 1-0  4  2 SI  5 -1600  DL 

Lab  Sample  ID:  400-09467-6 

DL 

Matrix :  Water 

Lab  File  ID:  V6QD4  6.D 

An  a lys  i s  Met  hod  r 

#270D 

Date  Co  Heated :  04/28/2015 

16:00 

Extract.  Method: 

3510  C 

Date  Ext  catered:  11/0  6/2015 

12:33 

Sample  wt  / v  o  1 :  25  9 ,  7  {inL ) 

Date  Analysed:  11/11/2015 

13:47 

Con.  Extract  Vol. 

i  1  (Mj> 

Dilution  Factor:  100 

injection  Volume: 

2(uL) 

Level  :  £  1  cm  /  med }  L  ow 

%  Moioturei 

GPC  Cleanup:  (1!/N)  N 

An  a  I ya i s  Ba  tch  No .  :  27  43  92 

Units :  ug/L 

CAS  NCR 

COMPOUND  name 

RESULT 

Q 

Pi 

MDL 

83-32-9 

A&anaph  t.  nerve 

41 

j  a 

480 

203- 96-  8 

Acenaph  t hyl  en  e 

140 

J  H 

480 

120-12-7 

An t hracene 

nd 

H 

480 

27 

$6-$5-3 

Se/iso  f2  J  c?n  r  A  tacene 

ND 

n 

*m 

35 

50-32-6 

Ben  20  [a]  p>v  ^n  &■ 

ND 

a 

480 

205^93-2 

Benro  /  Jt>7  T  I  uor  an  thene 

ND 

H 

4§T 

191  -24-2 

Sen zo{qrhrl J pc ryl ene 

H 

480 

34  ; 

207-08-9 

B&nzo fkj fl uor^n thane 

ND 

}( 

480 

70 

Chrysene 

ND 

H 

B£EI 

32 

53-70-3 

E 

40 

206  44- 0 

Fi  Noran thene 

ND 

3 

39  1 

86-73-7 

Fiuorene 

ND 

H 

480 

35 

193-99-5 

Jndrino  /  j  ,  ..?,  3- cd] pyrene 

ND 

n 

480 

45 

9J -20-3 

Wapbth  al  arjt.1 

1700 

B 

4S0 

73 

Phenau  t  Afece 

ND 

a 

Mo 

12 

Pyrene 

m 

E 

480 

33 

CAS  NO. 

SURROGATE 

%REC 

Q. 

LIMITS 

321-GO-S 

2 -Fluor ob  iph e ny 1 

99 

48-120 

1165-  60-0 

Nitrobenzene  d5  fSurr) 

o  ; 

X 

46  120 

1718  51-0 

p  Terphenyl  114  {Surr) 

104 

67  150 
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FORM  T 

a: /ms  semi  voa  oxganics  analysis  data  sheet 


Lab  N  attna  i  Test  America  Buffalo 

•Job  NO.:  480-89461“! 

SDG  No.  : 

Client  Sarrple  ID:  WW-01-C5 01 15-1  GOO 

Lab  Sample  ID:  490^394  61-6 

Matrix ;  Water 

Lab  File  ID:  V60018.D 

Analysis  Met ho dr  82700 

Date  Coi Leered;  05/07/2015 

1  b:  Otj 

Extract,  Method:  3  S 1 OC 

Date  Extracted:  11/06/2015 

12:33 

Sample  wt  / v  ol :  25  9 *  l  (itiL  ) 

Date  Analysed:  11/10/2015 

18:50 

Con  .  Etffc tact  Vo  l .  :  1  { mL } 

Dilution  Factor:  2Q 

injection  Volume:  2(uL) 

Level  :  £  1  ow  /  med }  L  ow 

%  Moisture; 

GPC  Cleanup: (Y/N)  N 

Analysis  Batch  No. :  273999 

Units :  ug/L 

CAS  m r 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

82-32-9 

Acenajphtfteri* 

61 

J  H 

96 

7,9 

298-96-8 

Ac  enap  h  t  feylerte 

210 

H 

96 

7.3 

120- 12-7 

Anthracene 

15 

J  H 

96 

5.4 

50  -55-3 

Beirzo  [a]  anthracene 

6.5 

50-32-8 

Benz a [a] pyrene 

hi) 

H 

96 

ND 

H 

M 

H 

W ' 

KBJ 

207-08-9 

BenzafV] fluoranthene 

m 

H 

96 

» . 

218-01-9 

Ch rysene 

m 

H 

96 

HSI 

o  i  b  eri  z  i  a  f  h >  a  nth  r a  c  en  e 

HD 

H 

96 

B.l 

200  -44-0 

Fluor  ant-hen- 

H D 

H 

7.7 

86-73  -7 

Fltiorene 

48 

J  H 

96 

6.9 

193-35-5 

Intferio  [  1 , 2,  3  *cdj  pyrene 

ND 

H 

96 

9.1  ; 

97-20-1 

PiaphthdlmiQ 

1700 

£  *7 

56 

;s 

95-01-8 

Phenamthrene 

Fl 

J  H 

96 

Pyrene 

ND 

H 

9^ 

CAS  NO. 

SURROGATE 

%REC 

g 

LIMITS 

3 -Fluor ob  ±ph e ny I 

98 

48-120 

■3165-  85-0 

Nitrobenzene  d5  f£urr) 

0  ' 

X 

46  120 

1718  51  0 

p  Terphenyl  did  (Surr) 

72 

67  150 
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FORM  T 

GC/MS  3 EMI  VOA  ORGAN  1 CS  ANALYSIS  DATA  SHEET 


Lab  Names  Test  America  Buffalo 

Job  Neb  :  4 &C-8 946T- X 

3 DP  No.  : 

Client  Sarrple  ID:  WW-01-C5 0115 -16300  DL 

Lab  Sample  ID:  4 .00-89467-8 

DL 

Matrix;  Water 

Lab  File  ID;  VS0D47,D 

Aria  lysis  Met  hod  r  62700 

Date  Ooi looted:  05 /  07/2015 

16:00 

Extract,  Method:  3S1QC 

Date  Ext r acred:  11/06/2015 

12:33 

Sample  wt/voi:  259 , 1  (lriL ) 

Date  Analyzed:  11/ 11/2015 

14MS 

Con  -  Extract  VoU  ;  1  (ttiL) 

Dilution  Factor:  100 

Injection  Volume:  2(uL) 

Level :  £  I  cm  / med )  L  gw 

%  Moisture; 

GPC  Cleanup;  (1!/N)  N 

An  a  1  ys  t  s-  Ba  tch  No .  :  2  7  4  3  92 

Units :  ug/L 

CAS  MCb 

COMPOUND  NAME 

RESULT 

Q 

Pi 

M CL 

R3-32-P 

Assjiaph  tisane 

52 

J  3 

480 

40 

203-96-  3 

Aoenaph  thyl  en  e 

210 

J  H 

480 

31 

i$p-l2-7 

An  thracene 

ND 

H 

480 

27 

$6-35-3 

Bam  so  {$]  $ nt.h  rscene 

ND 

n 

480 

35 

50-32-8 

Bsa  £0  /  a  }  pyt  &■ 

W 

H 

486 

45 

Bemzo  [  Jt>7  f  I  uor  an  thene 

ND 

H 

4W“ 

M  1  1 

191  -24-2 

Fen  s  0  [  or ,  ft ,  i  J  pa  ryl  ene 

480 

34  ; 

207-08-9 

Bence?  fb/  fl  u ora n thane 

ND 

H 

480 

70 

H 

32 

53-70-2 

H 

41 

2U5  44- 0 

Fluor  an  thene 

ND 

E 

39 

36-73-7 

Fiuorene 

47 

J7  H 

480 

35 

193-99-5 

Indrino  /  j  ,  2, 3 -cd] pyrene 

ND 

H 

480 

4*5 

9J -20-3 

Naphth  al  ano 

1600 

H 

480 

73  1 

Phe/jau  c  ftfece 

49 

J  B 

Ido 

42 

Pyrene 

m 

E 

480 

33 

CAS  NO. 

SURROGATE 

%REC 

g 

LIMITS 

321-80-8 

2-Fluorob  Iph ony  I 

&? 

48-120 

1165-  fiQ-0 

Nitrobenzene  d5  fSurr) 

0  ' 

it 

46  120 

1718  51-0 

p  Terphenyl  dll  {Surr) 

76 

67  150 
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FORM  T 

CC/MS  smi  VGA  0K.GAM1CS  ANALYSIS  DATA  SHEET 


Lab  Karnei  Test America  Buffalo  Job  Ndo  480-89461*1 


3DQ  Mo .  : 


Cli&rtt  Saimpl e  ID: 

P’01-030515-1537 

Lab  Sample  ID:  0 BO-8 94 67-1 0 

Matrix:  Water 

Lab  File  ID:  V6QP19.D 

Analysis  Method: 

&270D 

Date  Collected:  03/05/2015 

15:57 

Extract.  Ms1 1  ho  d : 

3510C 

Date  Estr- acted:  11 /fig;/ 2  015 

12:33 

Sample  w t  / v  oi  :  25  7,5  {iriL ) 

Date  Analysed:  11/10/2015 

19:1,9 

Con.  Extract  Vol. 

:  1  { ictL } 

Dilution  Factor:  20 

Injection  Volume: 

2{uL) 

Level :  E 1  ovr  / J?re?i }  L  ow 

%  Moisture: 

GBC  Cleanup:  {Y/N)  N 

Analysis  Batch  No. :  273999 

Units :  ug/L 

CAS  NO. 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

33-32-9 

Acenajphthene 

ND 

tf 

97 

B  *0 

208-96-8 

Ac  enap  ht hy 1 e n  e 

ND 

H 

97 

7*4 

120- 12-7 

Anthracene 

HD 

H 

97 

5*4 

55-55-3 

Benzo  [a]  -anthracene 

HD 

H 

97 

7 .  O' 

59-32-8 

Senso [a] pyrene 

HD 

H 

97 

9*1 

HD 

5 

$t" 

HI 

207-0R-9 

Senzafk] fluoranthene 

HD 

H 

97 

14 

218-01-9 

H 

97 

6.4 

53-70-3 

0  i  ben  z  ( a  t  1lj  >  a  nth  r  a  c  &n  * 

HD 

a 

97 

8*2 

206 -44*0 

Fluoranthene 

HD 

H 

97 

7.8 

86*73-7 

Fluor ene 

HD 

H 

97 

7*0 

193-35-5 

I ndeno  [  1 , 1  r  .!  -  cd  ]  pyrene 

HD 

H 

97 

9.1 

9J -20-3 

Naphthyl  tf.r  j»± 

160 

II 

97 

IS 

Phenam  threne 

HD 

ft 

W~ 

OT1 

129-0Q-0 

Pyrene 

ND 

H 

£  .■  -  ■£! 

~or 

CAS  NO. 

SURROGATE 

%REC  j  Q 

LIMITS 

II  1 1  'll  ,  |H 

2 -Fluor obiph  any 1 

fil 

48-120 

GJI 

o 

n 

H 

U5 

1718  51  0 

p  Te  rphenyl  dll  [ Sur r ) 

sTy 

67  150 
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FORM  T 

CC/MS  SEMI  VGA  0K.GAM1CS  ANALYSIS  DATA  SHEET 


Lab  Nams  s  Test  America  Buffalo 

Job  NO.;  4 80*89467 “1 

SDG  K  a . : 

01  lent  Sample  ID:  01 -0513 15-1530 

Lab  Sample*  ID:  4 B&-& 9467-13 

Matrix:  Mater 

Lab  File  ID:  V60Q20.D 

Analysis  Method r  H2TQD 

Date  Col Leered;  05/1372015 

15  : 5"u' 

Extract,  Method:  3  5 1  DC 

Date  Extracted:  11/06/2015 

12:33 

Sample  wt/vol:  242-4  (inL) 

Date  Analys'd:  11  /  1 0/2015 

19:48 

Con  -  BKt tact  Vo  l .  :  1  fit!) 

Dilution  Factor:  20 

Injection  Volume:  2(uL) 

Level  :  [  1  ow  /  iqerd }  L  ow 

%  Moisture; 

GPC  Cleanup;  fY/N)  N 

Analysis  Batch  No. :  273999 

Units :  ug/L 

cas  m r 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

83-32-9 

Acenajphtfterie 

ND 

tf 

100 

20 B- 96-B 

Ac  enap  ht hy 1 e n  e 

MD 

H 

■mill 

7. a 

120- 12-7 

Anthracene 

HD 

H 

5.8 

56-55-3 

Benzo  [a]  -anthracene 

HD 

H 

■SSEfl 

7.4 

58-32-8 

Sense [a] pyrene 

MD 

H 

100 

HD 

H 

H 

100 

207-08-9 

H 

100 

15 

218-01-9 

Chrysene 

HD 

H 

100 

6.e  ; 

53-70-3 

o i h  en  £ *  a  r  h > a nth r  a  c en a 

HD 

I 

ioo 

8*7 

206 -44*0 

Fluoranthene 

HD 

H 

0.3 

86*73-7 

H 

100 

7.4 

H 

9.7  ; 

9J -20-3 

28 

J  11 

16 

Phenamthrene 

HD 

H 

100 

9.1 

129-00-0 

Pyrene 

HD 

H 

TX 

CAS  NO. 

SURROGATE 

%REC 

g 

LIMITS 

rtFBTW  1 

2 -Fluor obiph  enyi 

95 

48-120 

4165*  60-0 

Nitrobenzene  d5  f£urr) 

0 

X. 

46  120 

1718  51  0 

p  Terphenyl  did  (Surr) 

32 

67  150 

form  I  8l?od 
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FORM  T 

CC/MS  SEMI  VOA  0K.GAM1CS  ANALYSIS  DATA  SHEET 


Lab  N atn£ i  Te at Aflie z lea  Bu f f alra  Job  No «.  i  480-89461*1 


SDQ  Wo.  : 


Client  Sample  ID: 

OS-01— C31 315 -15 30 

Lab  Sample  ID:  480-394 67-1 4 

Matrix:  Waste 

Lab  File  ID:  KQ 090 14 108 , D 

An  a lys  is  Met  hod r 

B2T0D 

Date  Collected;  03/1872015 

15 : 30 

Extract,  Method: 

35SQA 

Date  Extracted:  11/ 04/ 2 015 

13:45 

Samp la  wt/vol :  +0 

-13 iq) 

Date  Analyzed:  U/05/2015 

16:34 

Con  -  Ext ract  Vo l . 

l  1  (Mj} 

Dilution  Factor:  100 

injection  Volume: 

KuL) 

Level :  £  I  ow  /  rnred }  L  ow 

%  Moisture: 

GFC  Cleanup: (Y/N)  N 

Analysis  Batch  No 

273506 

Units:  ug/Kg 

CAS  m r 

COMPOUND  NAME 

RESULT 

Q 

RL 

MDL 

83-32-9 

Acenephthen* 

J.l 

fcasa 

20 B- S6-B 

Ac  enap  ht hy 1 e n  e 

H 

12 D- 12-7 

Anthracene 

ML 

H 

6600 

56-55-3 

Senzo  [a]  -anthracene 

ML 

H 

260000 

4500 

58-32-8 

Bonze [a] pyrene 

ML 

H 

6300  ’ 

ND 

H 

5TW~ 

Benzol  g, hF a  j perylene 

ML 

H 

3100 

207-08-9 

Senzafk] Fluoranthene 

ML 

H 

2000 

218-01-9 

11 

260000 

53-70-3 

0  i  ben  z  ( a  ,  1lj  >  a  nth  r  a  c  on  e 

ML 

fi 

260000 

3100 

206 -44*0 

Fluoranthene 

490000 

H 

260000 

86*73-7 

Fluor ene 

770000 

H 

260000 

6000 

193-35-5 

Indeno [ 1 , 2 t  3 -cd J pyrene 

ML 

H 

260000 

7200 

9J -20-3 

N&phthfol  iy  r>tt 

2300008 

H 

260000 

4300 

Ph  e  n  ant  Irene 

grower 

H 

260000 

S4£kT 

1 29-80-0 

Pyrene 

H 

260&00’ 

i7oo 

CAS  NO. 

SURROGATE 

3REC 

Q 

LIMITS 

321-60-8 

2 - F 1 nor  obiph  enyi 

91 

37-250 

•11(55-  60-0 

Nitrobenzene  d5  (Burr) 

65 

34  132 

1719  51-0 

p  Terphenyl  dll  (Burr) 

91 

65  153 
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FORM  T 

GO /MS  3fiML  VOA  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Naxftfci  Teat America  Buffalo  Job  NO,. i  480*89467-1 


SDQ  Wo.  : 


client  Sample  ID: 

OS-01-0424 15 -1600 

Lab  Sample  ID:  4 &0- 59467-15 

Matrix:  Waste 

Lab  File  ID:  KO0SO141O9.D 

An  a 1  ys  is  Met  had  r 

E2T0Q 

Date  Coi looted r  04/24/2015 

IblOO 

Extract,  Method: 

356  Oft 

Date  Extracted:  11/04/2015 

13:45 

Samp la  wt/vol :  +0 

-li tg) 

Date  Analysed:  11/05/2015 

17:01 

Con  -  Ej£t tact  Vo  l  - 

:  i{MiJ 

Dilution  Factor:  10 

injection  Volume: 

l[uL) 

Level  :  £  1  ow  /  uted }  L  QYt 

%  Moisture: 

6PC  Cleanup: (Y/N)  N 

Analysis  Batch  No 

273506 

Units:  ug/Kg 

CAS  m r 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

83-32-9 

Acenephthen* 

393000 

if 

31000 

203-96-6 

Ac  enap  ht hy 1 e n  e 

14QQG0D 

H 

31000 

250  ; 

12 D- 12-7 

Anthracene 

230000 

H 

31000 

7B0 

56-55-3 

Benzo  [a]  -anthracene 

150000 

H 

31000 

530 

56-32-8 

Bonze [a] pyrene 

96000 

» 

31000 

750 

34000 

H 

m~ 

Benzol g, hF x j perylsne 

52000 

H 

m~ 

207-0R-9 

Senzafk] Fluoranthene 

S20QD 

H 

31000 

350 

218-01-9 

Ch rysene 

140000 

H 

31000 

310 

53-70-3 

d i h en z  *  a r h > a nth r a c on e 

HD 

H 

31000 

360 

206  -44-0 

Fluoranthene 

410000 

H 

31000 

86*73-7 

... 

H 

31000 

710 

H 

31000 

050 

7J -20-3 

N&ptithfol  Shti 

11 

< 1 

Ph  e  n  ant  Irene 

S 

»wmm 

129-00-0 

Pyrene 

H 

CAS  NO. 

SURROGATE 

$REC 

Q 

LIMITS 

321-60-S 

2 -Fluor  obi'ph  enyl 

pi 

4165-  60-0 

Nitrobenzene  d5  fSurr) 

34  132 

1718  51-0 

p  Terphenyl  did  (Burr) 

101 

65  153 

FORM  I  S270D 
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FORM  T 

CC/MS  SEMI  VOA  OR 6AM ICS  ANALYSIS  DATA  SHEET 


Lab  Naxftfci  Teat America  Buffalo  Job  NO.  t  480*0 94 157*  1 


SDQ  Wo.  : 


Client  Sample  ID: 

Matrix:  Waste 

CS-01-G42315-1600 

Lab  Sample  ID: 

■18  i;-89<l  67-16 

Lab  File  ID:  K009O14U0.D 

An  a lys  is  Met  hod  t 

B2TEJD 

Date  Obi  looted: 

04  /  2©'/ 20 15 

i  6 

10-0 

Extract,  Method: 

3btJ0A 

Date  Extracted: 

11/04/2S1S 

13 

Samp la  wt/vol :  i 0 

-12(g) 

Date  Analysed: 

11/05/ 2015 

17: 

2a 

Con  -  Ej£t ract  Vo  l . 

:  1  { it lL  } 

Dilution  Factor 

:  200 

injection  Volume: 

l(uL) 

Level :  £  1 ow / Jfled )  L  ow 

%  Moisture: 

GPC  Cleanup:  (Y/N)  M 

Analysis  Batch  No 

* i  273506 

Units :  ug/Kg 

CAS  NO. 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

83-32-9 

Acenephthen* 

22 no 00 

J  H 

20 B- 96-B 

Ac  enap  ht hy 1 e  n  e 

61D000 

H 

■HI 

12 D- 12-7 

Anthracene 

ND 

H 

57oo  m 

14000 

56-55-3 

Benzo  [a]  -anthracene 

Nil 

H 

5700-00 

5700 

58-32-8 

Bonze [a] pyrene 

HD 

II 

570000 

ND 

H 

570i&00 

Benzol  qT hF a j perylsne 

NP 

H 

6700 

207-0R-9 

Senzafk] Fluoranthene 

ND 

K 

570000 

6300 

218-01-9 

Ch rysene 

ND 

H 

570000 

5700 

53-70-3 

d  i  bent  >  a  nth  r  a  c  en  e 

ND 

H 

57QQ00 

6700 

206 -44*0 

Fluoranthene 

270000 

J  H 

570000 

8000 

86*73-7 

Fluor ene 

420000 

J  H 

570000 

13000 

193-35-5 

Indeno  L 1 , 2  ,  3 -cd J pyrene 

ND 

H 

570000 

15000 

9J -20-3 

Naphtha]  y  r>tt 

i 100000 

11 

570000 

5300 

Phenanthrene 

ND 

ft 

570000 

129-00-0 

Pyrene 

450000 

J  H 

570000’ 

CAS  NO. 

SURROGATE 

%REC 

Q 

LIMITS 

321-60-8 

2 -Fluor oblph  any 1 

83 

3?-l2fc 

4165-  60-0 

£ 

24  132 

1718  51-0 

p  Te  rphenyl  dll  [ Bur r ) 

31 

65  153 
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FORM  T 

CC/MS  SEMI  VGA  0K.GAM1CS  ANALYSIS  DATA  SHE  El1 


Lab  Naxftfci  Testflanexica  Buffalo  Job  Nd*.t  480~894£7-l 


SDQ  Wo.  : 


Client  Sample  ID: 

OS-01-C5071.5-1630 

Lab  Sample  ID:  4 &0- & 94 67-17 

Matrix:  Waste 

Lab  File  ID:  SO09O14111.D 

An  a 1  ys  is  Met  hod  t 

B2TEJQ 

Date  Colt ecfted:  D5/Q7/2015 

lb:  30 

Extract,  Method: 

350  0A 

Date  Extracted:  11/ 04/2015 

13:45 

Samp la  w t / v  o 1 :  i 0 

-12(g) 

Date  Analyzed:  H/05/2015 

17:55 

Con  -  Etffc ract  Vo  l . 

:  1  { it lL  } 

Dilution  Factor:  100 

injection  Volume: 

l(uL) 

Level  :  £  1  cm  /  med }  L  GW 

%  Moisture: 

GPC  Cleanup: (Y/N)  N 

Analysis  Batch  No 

* i  273506 

Units:  ug/Kg 

CAS  m r 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

83-32-9 

Acenaphthen* 

HD 

tf 

200000 

3300 

20 B- 96-B 

Ac  enap  ht hy 1 e  n  e 

980000 

H 

200000 

2300  ' 

12 D- 12-7 

Anthracene 

MD 

H 

2  SO 000 

7200 

56-55-3 

Sense [a]  -anthracene 

Nil 

H 

200000 

4800 

58-32-8 

Sense [a] pyrene 

120000 

J  H 

28O’O0O 

6800 

ND 

H 

55W 

H 

200000 

207-0R-9 

3200 

218-01-9 

Chrysene 

170000 

J  H 

280000 

2800 

53-70-3 

o i h  en  £ *  a  r  h > a nth r  a  c en e 

HD 

a 

2SQQ0D 

3300 

206 -44*0 

Fluoranthene 

6IQ00D 

H 

280000 

4000 

86*73-7 

H 

2 B0 000 

H 

7600 

0J -20-3 

11 

280000 

4700 

Phenamthrene 

410000 

ft 

300000 

129-00-0 

Pyrene 

750000 

H 

CAS  WO. 

SURROGATE 

%REC 

Q 

LIMITS 

321-60-8 

2 -Fluor abiph  enyi 

97 

4165-  60-0 

Nitrobenzene  d5  f£urr) 

94 

34  132 

1718  51-0 

p  Terphenyl  did  (Surr) 

102 

65  153 
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FORM  I 

CC/MS  SEMI  VGA  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Mams-!  Teat. America  Buffalo 

Job  NO.t  480-8 9467 -I 

SDG  K  ci .  : 

■'/l lent  Sample  ID:  P’01-10151-4-091'0 

Lab  Sample  ID:  67-18 

Matrix :  Mater 

Lab  File  ID:  V6C>021,D 

Analysis  Met ho dr  827'OD 

Date  Go! looted r  10/15/2014 

il9:l-0 

Extract,  Method:  3  5 1 OC 

Date  Extracted:  11/06/2015 

12:33 

Sample  wt / v  oi :  267  (ml) } 

Date  Analysed:  11/10/2015 

20:17 

Con  .  Etet t a, at  Vo  l .  :  1  {Mj  > 

DiJnMcn  Factor:  20 

injection  Volume:  2(uLJ 

Level :  [ I ow / med )  L  ow 

%  Moisture; 

GPC  Cleanup;  (1!/N)  N 

Analysis  Hatch  No. :  273939 

Units :  ug/L 

CAS  m r 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

83-32-9 

Acenaphtheri* 

ND 

If 

94 

7.7 

20 B- 96- B 

Ac  enap  ht hy 1 e  n  e 

HD 

H 

94 

7. 1 

120- 12-7 

Anthracene 

HD 

H 

5,2 

56-55-3 

Benzo  [-a]  -anthracene 

Nil 

H 

94 

6.7 

58-32-8 

Sansc [a] pyrene 

MD 

H 

94 

*=«■» 

HD 

a 

9T~ 

B^nrola,  h,  x j  perylene 

HD 

H 

207-08-9 

H 

94 

14 

218-01-9 

CbrYs£r'* 

m 

H 

94 

6-  2 

53-70-3 

d  i  h  en  z  *  a  r  h >  a  nth  r  a  c  an  * 

m 

H 

94 

7.9 

206 -44*0 

Fluoranthene 

HD 

H 

94 

7.5 

86*73-7 

Fluor ene 

HD 

H 

94 

6.7 

193-35-5 

Indeno [ 1 , 2 1  3 -cd J pyrene 

HD 

H 

94 

0.0 

9J -20-3 

Naphthyl  y  r>tt 

20 

J  h 

94 

14 

PhananritEriEi 

ND 

fl 

94 

129-0Q-0 

Pyrene 

HD 

H 

•  ■£1 

CAS  NO. 

SURROGATE 

%REC  j  Q 

2 -Fluor oblph  any 1 

93  J 

43-120 

■3165-  60-0 

Nitrobenzene  d5  fSurr) 

Opt 

46  120 

1718  51  0 

p  Terphenyl  did  (Surr) 

74  | 

67  150 
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FORM  T 

02/ MS  SEMI  V OA  OK.GAM1CS  ANALYSIS  DATA  SHEET 


Lab  Karnei  Test America  Buffalo  -Job  Nd*,  i  480-09467*1 


3DQ  Wei .  : 


Client  Saimpl e  ID: 

P’D1-1C10$J4-JJ;5.0 

Lab  Sample  ID:  4 BO- & 94 67-19 

Matrix:  water 

Lab  File  ID:  V60G22.D 

Analysis  Method: 

#270D 

Date  Col  Leered:  10/0872014 

11:20 

Extract,  Method: 

3510C 

Date  Ext c acred:  11/05/2015 

12:33 

Sample  w t / v  c i :  257*5 {mL ) 

Date  Analysed:  11/10/2015 

20:46 

Con.  Extract  Vol. 

:  1  { ictL } 

Dilution  Factor:  20 

Injection  Volume: 

2{uL) 

Level:  (low/med)  Low 

%  Moiaturet 

GPC  Cleanup:  flVN)  N 

Analysis  Batch  No. :  273999 

Units :  ug/L 

CAS  m r 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

33-32-9 

Acenaphtheri* 

ND 

If 

97 

20  B- 96- @ 

Ac  enap  ht hy 1 e n  e 

ND 

H 

97 

7*4 

120- 12-7 

Anthracene 

ND 

H 

37 

5*4 

56-55-3 

Benzo  [a]  -anthracene 

Nil 

H 

97 

7 .  O' 

59-32-8 

Sense [a] pyrene 

NT) 

t! 

97 

9*1 

ND 

a 

FT 

HI 

207-0R-9 

Senza[k] fluoranthene 

ND 

97 

14 

21B-01-9 

97 

6.4 

53-70-3 

0 i ben  z { a  , h > a nth r  a  c en e 

ND 

H 

97 

0.2 

206 -44*0 

Fluoranthene 

ND 

H 

97 

7.8 

86*73-7 

Fluor ene 

ND 

H 

97 

7*0 

193-35-5 

Indeno [ 1 , 2 1  3  -cd J pyrene 

ND 

H 

97 

9.1 

9J -20-3 

Naphtha]  iy  r>tt 

IS 

J  11 

97 

IS 

PhenanritEriEi 

ND 

H 

w~ 

or1 

129-00-0 

Pyrene 

IfD 

H 

~or 

CAS  NO. 

SURROGATE 

%REC 

g 

LIMITS 

||  1 1  'ii  ,  |H 

2 -Fluor obiph  any 1 

94 

48—120 

0 

X. 

o 

n 

H 

UJ 

1718  51  0 

p  Te  rphenyl  dll  [ Sur r ) 

98 

67  150 
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FORM  T 

cc/ms  smi  voa  ammics  analysis  data  sheet 


Lab  Names  Test  America  Buffalo 

Job  Neb i  480-99467-1 

3DG  K  o . : 

Client  Sarcple  ID:  F~  01-0 13  01.5-091 5 

Lab  Sample  ID:  400-89467-20 

Matrix:  Water 

Lab  File  ID:  V60G23.D 

Aria  lysis  Method:  S27QD 

Date  Collected:  01/30/2015 

09:15 

Extract,  Method:  351 0C 

Date  Esctr acred:  11/06/2015 

12:33 

Sample  w t / v  ol :  255.5 (mL ) 

Date  Analysed:  11/10/2015 

■21:15 

Con.  Extract  Vol-i  1{Mj> 

Dilnricn  Factor:  20 

Injection  Volume:  2(uL) 

Level  :  [  1  ;>w  /  rued )  L  gw 

%  Moisture: 

GPC  Cleanup:  fl!/N)  N 

Analysis  Batch  No. :  273999 

Units:  ug/L 

CAS  NO. 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

82-32-9 

Acenaphtheri^ 

17 

.1  H 

90 

0.0 

290-96-0 

Ac  enap  h thy lent 

140 

H 

98 

7.4 

12D- 12-7 

Anthracene 

11 

J  H 

98 

5.5 

56-55-3 

Beirzo  [a]  anthracene 

ML 

H 

93 

7.0 

50-32-8 

B&nzo [a] pyrene 

III) 

H 

98 

9-2  ’ 

Eenro [bj  riucfantKin© 

ND 

H 

51“ 

o 

I5T3R 

H 

W 

o- 

207-08-9 

H 

90 

14 

1  '  1  1  1  M  1 

Chrysene 

ND 

H 

90 

6.5 

d  i  b  eri  s  *  a  f  h  >  a  nth  r  a  c  en  e 

HD 

a 

90 

6.2 

20b  -44-0 

Fluor  antheii'i 

3.1 

J  H 

96 

7.8 

86-73-7 

Fltiorene 

26 

J  H 

98 

7.0 

133-35-5 

Inderc [ 1 1 1, 3  *cdj pyrene 

Nil 

H 

98 

9.2 

$1-20-3 

ti&phthtfluriQ 

If&Q 

S  H 

98 

J  5 

85-01-8 

PhenanTEreiTn 

w 

J  H 

90 

S.s 

Pyrene 

ND 

H 

CAS  NO. 

SURROGATE 

%REC 

Q, 

LIMITS 

||  1 1  'ii  ,  M 

2 -Fluor ob ±ph e  ny  I 

118" 

48-120 

0  ' 

X. 

46  120 

1718  51  0 

p  rphenyl  d 1 4  [ Sur r ) 

65 

X 

07  150 
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FORM  T 

CC/M5  SEMI  V OA  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Karnei  TeatAmerica  Buffalo  Job  Nd*,  i  480-09467*1 


SDQ  Wei .  : 


Client  Eaimpl e  ID: 

F~  0 1-0 13  0 15  -  09 1 5  DL 

Lab  Sample  ID:  400^89467-20 

DL 

Matrix:  Water 

Lab  File  ID:  V6CH34E.D 

An  a  lys  i  s  Me t'nodr 

#27-00 

Date  CoJ Leered :  01/30/2015 

09:15 

Ex, tract.  Met  to  d, : 

35 10C 

Date  Extracted:  11/06/2015 

12:33 

Sample  wt/voi:  255„E5(inL} 

Date  Analysed:  11/11/2015 

14:45 

Co n  .  Ex'. r a.c  t  Yq  l . 

I  lfMjJ 

Dilution  Factor:  100 

injeotigm  Volume: 

2(uL) 

Level  :  [lovr/pred)  Low 

%  Moisture: 

GPC  Cleanup:  (1!/N)  N 

An  a  !  ys  i  s-  Batch  Nc 

-  :  2^4 .392 

Units :  ug/L 

CAS  m* 

COMPOUND  NAME 

RESULT 

Q 

PL 

MDL 

33-32-9 

Ajajiap/i  tisane 

ND 

H 

430 

40 

2U3- 96 -  <9 

Acenaph  thyl  cn  e 

J  49 

J  H 

490 

3? 

i%p-l2- 7 

An  irnrccene 

ffl 

H 

490 

21 

$6^95-3 

Benso  J  a  n  r  A 

m 

3 

990 

35 

50-32-6 

Ben  /  a  j  pyr  ^n  a- 

w 

H 

490 

46 

WJiMgMrr 

Ben£0  /  Jt>7  £  I  uoraa  thene 

ND 

H 

9W 

33  , 

H 

490 

34 

Benco fkjfl uora Athene 

ND 

}( 

490 

7] 

2J0-01-9 

Cnryseue 

ND 

H 

32 

53-70-2 

Diiyens  (&/h) anthracene 

E 

490 

41 

20-6  44-  0 

Fluor  an  th~L ?e 

ND 

E 

490 

39 

S6-7J-7 

Fiucrane 

ND 

H 

490 

35 

J93-59-5 

Jndrino j  j  ,, i, 3 -cdj pyrene 

m 

n 

990 

4& 

91-30-3 

Kaphthed 

1600 

a 

JMhKI 3 

Phe/jau  c  Afece 

m 

u 

3 

t  -  MfVJM 

CAS  NO. 

SURROGATE 

%REC 

Q 

LIMITS 

321-GO-B 

2  - F 1 1  j  o  r  ob iph enyl 

fto 

40-120 

4165-  60-0 

Kit l ob-i  nzen e  d5  (Burr) 

0  ' 

X. 

46  120 

1718  51-0 

p  Terphenyl  dll  {Surr) 

72 

G7  150 
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FORM  T 

a: /ms  3'Emi  vqa  organ  ics  analysis  data  sheet 


Lab  Naxftfci  Teat America  Buffalo  Job  NO.:  4RO~0S467~1 


SDQ  Wo. : 


Client  Sample  ID: 

OS-01-1 01514-0310 

Lab  Sample  ID:  480-89467-22 

Matrix:  Waste 

Lab  File  ID:  KO 09014 US  rD 

An  a lys  is  Met  hod  t 

B2T0Q 

Date  Collected:  10/15/2014 

09:10 

Extract,  Method: 

35SQA 

Date  Extracted:  11/01/2015 

13:45 

Samp la  wt/vol :  +0 

-13(g). 

Date  Analyzed:  H/05/2015 

18S21 

Con  -  Ext ract  Vo l . 

:  1  (Mj} 

Dilution  Factor:  100 

injection  Volume: 

KuL) 

Level  :  £  1  cm  /  Jfl&d )  L  ow 

%  Moisture: 

GFC  Cleanup: (Y/N)  M 

Analysis  Batch  No 

*:  2735-06 

Units:  ug/Kg 

cas  m r 

COMPOUND  NAME 

RESULT 

Q 

RL 

MDL 

83-32-9 

Acenephthen* 

HD 

H 

260000 

3100 

20 B- 96-8 

Ac  enap  ht hy 1 e n  e 

470000 

H 

260000 

2Y0G  ; 

12 D- 12-7 

Anthracene 

ND 

H 

260000 

6600 

56-55-3 

Benzo  [a]  -anthracene 

ND 

H 

2600-00 

4500 

58-32-8 

Senso [a] pyrene 

NR 

H 

260000 

6300 

ND 

H 

Benzol g, hF x j perylene 

ND 

H 

207-08-9 

Benzofk] fluoranthene 

ND 

H 

260000 

2M0 

218-01-9 

H 

£z®23sEEEl 

2m 

53-70-3 

0  i  ben  s  ( a  ,  1lj  >  a  nth  r  a  c  on  e 

ND 

11 

206 -44*0 

Fluoranthene 

190000 

J  H 

260000 

1700 

86*73-7 

Fluor ene 

300000 

H 

260000 

6000 

193-35-5 

Indeno  [  1 , 1  r  .!  -  cd  ]  pyrene 

ND 

H 

260000 

7200 

9J -20-3 

N&phthfol  iy  r>tt 

1200000 

n 

260000 

4300 

Ph  e  n  ant  Irene 

ND 

ft 

260000 

■Hllfol 

129-00-0 

Pyrene 

“200000 

J  H 

CAS  NO. 

SURROGATE 

%  REC  j  Q 

LIMITS 

321-60-8 

2 -Fluor obiph  any 1 

— 73"] 

37-Lib 

4165- 60-0 

Nitrobenzene  d5  ISurr) 

(T\2 

34  132 

1718  51-0 

p  Terphenyl  did  (Burr) 

Ts-]- 

65  153 
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CURVE  EVALUATIVE  I 


608 


FOBM  VI 

:-C  n\s  smi  VOA  8¥  INTERNAL,  STAIOAF^  -  imfl&L  (CALIBRATION'  BATA 
CURVE  EVALUATION 


609 


FOBM  VI 

:-C  n\s  smi  VOA  8¥  INTERNAL.  STAIOAF^  -  imfl&L  2AOBRATIOK  BATA 
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GStftjfiS  SEMI  VOA  BX  INTERNAL  STAKOAFO  -  INITIAL,  CALIBRATION  t)ATA 

response  and  concentration 
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p:/M S  smi  VGA  BY  INTER! [AL  STANDARD  -  IhTTIAI,  CALIBRATION  BATA 
RESPONSE  AND  CONCENT RAT I ON 
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FORM  VI 

GStftjfiS  SEMI  VOA  BX  INTERNAL  STAKOAFO  -  INITIAL,  CALIBRATION  t)ATA 

response  and  concentration 
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mm  vi 

RESOLUTION  CHECK  SUMMARY 


Lab  Hams:  Teat; America  Buffalo _  No.*:  4SCHS94  67*^1 _ 

SDG  No.  : 

Lab  S  ample  ID  (1):  CCVTS  490-273506/3  Instrument  m  <1)  :  HP597 3I< 

<3C  Column  [If;  RXI-5Sil  MS  ID:  0.25  ttnnp  Date  Analyzed  (1)  *  1  1/05/2015  10:42 


ANALYTE 

RT 

RESOLUTION  {%) 

2~  Fluor  ojshenol  (Surr) 

5,31 

100.0 

Phenol -d5  (Suit) 

-  ■  ■5*21 

100*0 

NItrobenzene~tf5  (Surr) 

100*0 

Naphtha lene 

100.0 

2- F 1 u  o  cob i phenyl 

Acenapbthyl ene 

10*26 

Acenaphthene 

10 ,46 

Fluorene 

11*01 

100.0 

2  j  4 ,  b  -  T  r  lb  i  omopi  i  rj-  no  1  {5  Lr  L ) 

11.25 

100,0 

Fhenantftrene 

11*96 

100,0 

Anthracene 

12.01 

100*0 

Fluoranthene 

13,0  5 

1  00.0 

Pyrene 

100.0 

p  -Terph  e  n  y  1  -  dl  4  (.Suit) 

13.35 

100.0 

iisnro [a] anthracene 

14  1.33 

100.0 

Chrysene 

14.36 

100,0 

Bfenso  r  Jo  1  fluoranthene 

15.43 

36*60 

Bento  [k]  fluoranthene 

15*46 

100 . 0 

Bento [a ]' pyrene 

15,84 

100.0 

Indent [1 , Zt  7-od] pyrene 

17*50 

100*0  ' 

D  i  ben z ( a  r h ) enth r acen  e 

17,50 

100,0  1 
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FORM  VI 

RESOLUTION  CHECK  SUMMARY 


Lab  Hams:  Teat; America  Buffalo _  Jbjb  No.* :  4BQ-S94  67-I _ 

SDG  No.  : 

Lab  S  ample  ID  (1):  CCVIS  480-2.7  3  910/3  Instrument  m  <1)  :  HP5973V 

GC  Column  [If;  RXI-5Sil  MS  ID:  0.25  (mnU  Date  Analyzed  J SLJ.s  1 1/09/2015  12:57 


analyte 

RT 

RESOLUTION  {%) 

2~  Fluor  ojshenol  (Suet) 

5.73 

100.0 

Phenol  —55  (Suit) 

s,5n 

100*0 

Hltrobensene-dS  (3urr) 

100.0 

Naphtha leno 

100.0 

2- F 1 u  o  cob i phenyl 

B.  81 

100,0 

Acenaphthyl ene 

9.30 

100,0 

Acenaphthene 

9.45 

100.0 

Fluorene 

9.B0 

loo.  a 

2  j  4 ,  b  -  T  i  ib'ii  oniopl i  r j-  no  1  {5  Lz  L ) 

10.09 

100.0 

Fhenantftrene 

10.7] 

loo,  a 

Anthracene 

10,75 

100.0 

Fluoranthene 

11*81 

looTeT 

12.07 

100.0 

p  -Terph  e  n  y  1  -  dl  4  (.Suit) 

12.15 

100.0 

13,59 

100.0 

Chrysene 

13  t  64 

100.0 

Bfenso [b] fluoranthene 

15,30 

19  T  20 

Bento  [k]  fluoranthene 

15.35 

100.0 

Benxo ta Jpyrene 

15,86 

100.0  ; 

Indent [1  ,  Zt  3-cd] pyrene 

18*05 

100,0 

D i ben  z ( a  r h ) enth r acen  e 

18,06 

loo.o  ! 

FORM  VI  B270D 


Page  223  of  326 


11/13/2015 


629 


FORM  VI 

RESOLUTION  CHECK  SUMMARY 


Lab  N atut :  Teat; America  Buffalo _  JbJb  No.* :  4SQ-S94 _ 

SDG  No.  : 

Lab  S&nple  ID  (1):  CCVIS  430-2.73  993/3  Instrument  m  <1)  :  DPS 973V 

OC  Column  [If;  RXI-5Sil  MS  $pt  0-25  (mm)  Date  Analyzed  s  U/ 1 0/2015  11;  07 


ANALYTE 

RT 

RESOLUTION  {%) 

2~  Fluor  ojshenol  (Surr) 

100.0 

100*0 

100.0 

100.0 

Acenaphthy] ene 

3.30 

100-0 

Acenaphthene 

9.45 

100,0 

Fluorene 

9*88 

100,0 

2  j  fi  /  6- T i  ib'ii  omopl j  rj- no  1  {5 Ur  L ) 

10.09 

100,0 

Fhenantftrene 

10,71 

100  20 

Anthracene 

10.75 

loo.  n 

Fluoranthene 

11.81 

1  oo.o 

Pyrene 

12.07 

100.0 

p  -  To  r  ph  e  n  y  1  -  dl  4  (.Suit) 

12.1u 

100.0 

ben^o [a] anthracene 

13.59 

100.0 

100,0 

Bfenso [b] fluoranthene 

15*31 

19,50 

Bento  [k]  fluoranthene 

15*35 

100 , 0 

Bento [a Jpyrene 

15,37 

100.0  ; 

Indent [1 , Zt  2-od] pyrene 

13*07 

100,  Cl  i 

D i ben  z ( a  f  h ) anth r seen  e 

18,08 

100.0 
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mm  vi 

RESOLUTION  CHECK  SUMMARY 


Lab  Hams:  Teat; America  Buffalo _  No.*:  4BQ~694 67-1 _ 

SDG  No.  : 

Lab  S &n£>  1  e  ID  ( 1 }  :  CC  VI S  4  B (I- 7-1  <1  3 3 2 /  3  Inst r  uiueft  t  m  { 1 }  :  HR5 3 7 3 V 

GC  Column  [If;  RXI-5SiI  MS  ID:  0-25  (imp  Date  Analyzed  |1)  :  1  1/ 11/2015  12;  49 


ANALYTE 

RT 

resolution  (%) 

2~Flucirq£henol  (Sur  r ) 

100-0 

Phenol -d5  (Suit) 

100,0 

100.0 

100,0 

100.0 

Acenaphthyl ene 

9*29 

100.0 

Acenaphthene 

9.44 

100,0 

Fluorene 

9,88 

loo. a 

2  j  4 , 6  -  T  r  lb  i  omopl  j  r j-  no  1  (Slu) 

10.  OS 

100.0 

Phene nchrene 

10,70 

100,0 

Anthracene 

10,75 

100.0 

Fluoranthene 

11,80 

lOOTcT 

Pyrene 

I2r06 

100.0 

p -  To  rph  e n y  i  -  dl  4  (3  uit] 

12.15 

100.0 

Bsn^o [a] anthracene 

ja— W 

100.0 

100,0 

Bfenzo [b] fluoranthene 

15,29 

16,20  1 

Bento [k] fluoranthene 

15 , 33 

100.0 

Bento [a Jpyrene 

15,85 

100.0 

Indent [1 ,  2,  3-cd]  pyrene 

18*03 

100,0  i 

D i ben  z ( a  r h ) anth r seen e 

18,04 

100*0  ! 
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IDRM  VII 

GC/MS  SI LMI  VQA  CONTINUING  CALIBRATION  DAI' A 


Lab  Name :  Test  America.  Buffalo _  JbJa  No . i  4  BP-8  94  67 -»1 _ 

SIX-  No ; ; 

Lab  Sample  ID;  CCVTS  4  : 1  ’■- v7  3910/ 3  Ca  libration  Date:  31/05/2015  12:  5^ 

lu^Lxument  IDr  HP5973V _ ; _ _  Calib  Start  Date:  10/26/2015  19:36 

QC  Column;  flj£l-5Sil  MS _  ID:  0,25  (mm)  Calib  End  Dare:  l'Q/26/2015  22:31 

Lab  File  ID:  V54272.D  Cone.  Units;  ug/L 


ANALYTE 

CURVE 

TYPE 

AVE  RRF 

RRF 

MTN  RRF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

%D 

MAX 

%D 

1  r  l-nioTfane 

Lip  I 

0.4301 

0,01  oo 

3670 

4000 

-0,4 

50,0 

W-Ui  t  r  o  sod  imetlay  1  an  1  Jie 

bln  I 

0. 9134 

o.o] no 

4940 

4000 

23.5 

25-0 

Pyridiiie 

Ave 

r^mssa 

~r.T§y 

0,0100 

MJCr 

$7T 

50,0 

E  ehdaldehytie 

Linl 

0. 3101 

0.0100 

40C0 

-54,4* 

40.O 

FTksjkI 

A/e* 

1,4BS 

I  ,30? 

0-5000 

3570 

■1000 

-11,7 

20-0 

Ani  1  i  nt 

jive 

l .  905 

1,695 

0.0]  on 

3540 

4  000 

-11.5 

50.0 

Bis  ( 2  '7-td p roe  t hy  1 )  “ the  r 

Ave 

1.233 

’ 

1.176 

_ _ ; 

0-7  0(10 

3670 

4000 

8,4 

20-0 

n  Lecane 

Ave 

T.  gs& 

fSUHSiSI 

0 . 0’l  00 

4000 

6.1 

4Q.7T 

J -Chlorophenoi 

Li  hi 

1.260 

0.3 GOO 

3850 

40W 

-3,3 

20.0 

1  f  3-PichiOTrdbHixenB 

Ave 

E ,  454 

1,460 

0-0100 

4020 

4000 

0,4 

20.0 

]  r  4-Dicfrlcirobprisen<; 

Ave 

E-49T 

I  ,  4  63 

0-0J  00 

3900 

4  000 

-2,4 

20.0 

Benzyl  alcohol 

EM 

8,8436 

0,0100 

3220 

4000 

-19,  G 

5D.Q 

1,  tE'i  chlorobenzene 

Ave 

1,407 

1.370 

0.0100 

39Z0 

20.0 

2-Hathy±pIienol 

Ave 

1.154 

0. 9201 

0.7000 

3400 

4  000 

15.1 

20.0 

b i 3  (2  -.’hi b  1L Q i ; OJJ L Up v'l  1 

ether 

Ave 

3.585 

3  . 388 

0.0100 

3700 

40OO 

7,6 

20.0 

i  ndane 

Ave 

o^uo 

0 .  hS17  9 

A040 

4000 

1,1 

4  “ftethylpfient?! 

Ave 

1,192 

0.9481 

3180 

4000 

-20,4* 

20,0 

K  Nit  eosodii  a  p ropy  1  amine 

Ave 

BUSH 

3290 

45W 

20.^ 

Acs  tqphenene 

Ave 

i-sn 

3600 

4000 

«££SJ 

40-O 

Kexsclil  otoeth 

Ave 

0-5976 

0. 8397 

0-3QG0 

4200 

4  000 

7^Q 

20.0 

W  i r-  i 

Ave 

0,3393 

0,3470 

Q.20DO 

4100 

4000 

2.5 

20-0 

I sophoi one 

Ave 

0  , 5778 

0.5634 

0.^000 

3900 

4  000 

-2*5 

20.0 

j,  4  -  rime  thy  Iphencri 

Ave 

0.3293 

2  Ni  Lrophenol 

Li  hi 

, 

0.1393 

0.1000 

4000 

4000 

20.0 

&«3,zcic  a  dab 

Linl 

0.2333 

o.o]  no 

3750 

4000 

-G,3 

25-0 

Bis  ( 2~chlPEQethoKv1  methane 

Ave 

0,3775 

0,  338  3 

0,3000 

3590 

4000 

-10,3 

2 1  4-nichlo  rap  hen  oZ 

Ave 

0 .  -FH~9 

0,2000 

4000 

-2,7 

20,0 

1*2,  i-TrichlOEOtoenaeitt 

Ave 

0 .3314 

4240 

400O 

6.0 

20.O 

naphthalene 

Ave 

1-021 

0-971? 

0.7000 

3*)0 

4000 

-4  +  9 

20.0 

4-iThlpeoauiIi  t*e 

Ave 

0,54  9?. 

0,4227 

0-0100 

3000 

4000 

-23,0* 

IK£SI 

2  ,  6  ■  Eli  chlo  rop  tieno^. 

Ave 

0  .2874 

0.2733 

0.0100 

3370 

4000 

-3.2 

HeKACh  1  o  l* obu  t  adi *  lie 

Ave 

0 . 1 9fi2 

0.0100 

caprolactam 

Linl 

0.0100 

B£^3I 

4  -Cli  1  o  r  a- 3-jhp  thy  1  ph  eno  1 

0-2755 

0 ; 20 OQ 

4  630 

4  000 

is. a 

20,0 

2  -Me  t  hyl  n  aph  t  ha  1  en  * 

Ave 

0 , fa  coo 

3940 

4000 

-1,6 

20.0 

I  -HethylTiaphtha  lens 

Ave 

0,6344 

0. G259 

3"H0 

2 

-1*3 

40-0 

HeKat'hl  o  pocy  c  1  op  ant  adi  a 

Linl 

0.3931 

O.ObOO 

3530 

11.  S 

20.0 

l.LiS  7s  Ltadilorobenfeire 

Ave 

0..5652 

o, Ito? 

0.01 go 

I03C 

4000 

0*7 

40.O 

M,  6-?^  i.rhlcifophectol 

Ave 

0,3 A 0ft 

0,3933 

0-2000 

4130 

4000 

4,7 

20-0 

2 , 4 ,■  5-T  rictil p  rophen  ol 

Ave 

0,4014 

0.3271 

0.2000 

4260 

4000 

6,4 

20.0 
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IDRM  VII 

GC/MS  SI LMI  VQA  CONTINUING  CALIBRATION  DAI' A 


Lab  Name :  Test  America.  Buffalo _  Jbh  No . i  4  60-894  67 -»1 _ 

SIX-  No ; ; 

Lab  Sample  ID;  CCVTS  4  : 1  ’■- v7  3910/ 3  Ca  libra  Gioo.  Date:  31/05/2015  12:  5^ 

Iu^Lxurnent  IDr  HP5973V _ ; _  Calib  Start  Date:  10/26/2015  19:36 

QC  Column;  'RXl-5SiI  MS _  ID;  p,25  (ittmj  Caiib  End  Dare-:  L'Q/26/2015  22:31 

Lat  File  ID:  V54272.D  Cone.  Units;  ug/L 


ANALYTE 

CURVE 

TYPE 

AVE  RRF 

mr 

MTN  RRF 

CA1C 

AMOUNT 

SPIKE 

AMOUNT 

%D 

MAX 

%D 

biphenyl 

A  VP- 

t,  513 

1  ,520 

0,01  00 

4020 

4000 

0,9 

40  .0 

2 -Ch 1 or onap h  t  fcni ene 

Aye 

1,163 

1  ■  1U 

o .  a  ooo 

4000 

-U4 

25-0 

Z-Nitroitni  line 

Uni 

otwtt 

0,0100 

9.2 

20,0 

Ave 

1 , 3.03 

1  >421 

0.01 00 

4  300 

4000 

9.4 

20.0 

0-0100 

4350 

4000 

SH 

50-0 

2  +  S-tiru  t  total  uene 

Uni 

0_3£€9 

0.2000 

4090 

4  000 

~^B2L1 

20.0 

Acenaphthylene 

Ave 

1 .  sse 

1.904 

O-SOftO 

4200 

5,9 

20.0 

3  ■  Ni  i:  roani  line 

Linl 

0.0100 

4O¥0— 

1,2 

2,  4  ‘Dlaltn-qptenc?! 

Li  hi 

0.1B15 

o  7  oi  oo 

FfiTcT 

aooo 

14,2 

20..O 

4190 

4000 

4,7 

20-Q 

4-ni  tr  op  he  Rii] 

Linl 

i7^KS2££i 

20  T0 

2  ,.  4  -  Din itxo toluene 

Li  nl 

0,4642 

0,01  oo 

4  390 

4000 

9,7 

20, Q 

□IhenSoturan 

Ave 

1.  t.M 

1.797 

0.0000 

4320 

4000 

S.0 

20.0 

2*3*  4,  £  7  etna  chi  crop  hand 

Linl 

0,3211 

0.0100 

3E20 

4  000 

4.5 

40.0 

Heaadecane 

Ave 

O.S634 

0. 0502 

0.0100 

3920 

4000 

*2.0 

40.0 

□ietfryl  phthalate 

Uni 

1. 590 

0.01.00 

3540 

4-CMoroph€nyl  phenyl  ether 

Ave 

0,66V 4 

0,7282 

Oooo” 

4^50 

Kfil 

HSflsfl 

4  Nit to aniline 

Linl 

iCTeVi 

0.0100 

1.429 

0,9000 

4130 

4000 

3,3 

20-0 

4  r  h -  D  i  irt  i  r.  r  O- £  -itU:  f:  hy  1  ph  *n o  ] 

Uhl 

0_ 1468 

O-DIOO 

7840 

8000 

-£40 

20  T0 

Piph^nyTam  i  ttt 

Ave 

0,6569 

0,6017 

0-0100 

‘67  90 

eeflo 

-O.fl 

50.0 

If  ■  Ni  t  r  o  sodip  h  e  ny 1  am  me 

Ave 

0,5 617 

□ , 5072 

0.01 00 

7940 

8000 

0.8 

20.0 

Li  riphenyliiydraEiiie 

4DW 

1,3 

45,0 

trails  A2&bencyn£ 

Ave 

a  ,7097 

□.7188 

o .  oi  00 

4050 

4  000 

1.3 

40.  Q 

4-Bromophenyl  phenyl  ether 

Ave 

0,2476 

0,2507 

4000 

4.5 

20.0 

At  rasine 

WtMMM 

fwHg£££| 

o.Ta^4 

4000 

12,1 

KBS 

n-Oc1 

Aw 

0,6565 

0, 6796 

0T0100 

4140 

4000 

3,5 

40-O 

PtHTj  t  ^r:?il  n  t  ophtnol 

Uni 

0.1105 

0.0500 

5£50 

8000 

-34,4+ 

20.0 

Pbeo^bhjaene 

Av* 

1 . 0  90 

I  ,093 

0-7000 

4  030 

4000 

0,7 

20.0 

Anthracene 

Ave 

1,000 

1.00  9 

0-7000 

4  030 

4000 

20.0 

carhasoie 

1,030 

0.0100 

4  000 

■HJ 

070 

21)  71 

D  l  ■  h  -  hti  ty  1  phthel  at  e 

Linl 

1,533 

0.01  DO 

4  650 

4  000 

16.5 

20.0 

Fluoranthene 

Ave 

i.  199 

1  ,270 

0.6000 

4130 

4000 

5,6 

20-0 

Bpnsjdino 

Uni 

0,0100 

4000 

-47,2* 

I'yrene 

Ave 

1,243 

SJTW'io 

4000 

1*3 

Butyl  behcyl  piithal  ate 

Linl 

0, 6B00 

0,0100 

4440 

4000 

11.0 

20,0 

F j s ( 2-y thy l hexyl  jihthslate 

Linl 

0_9786 

0.0] 00 

4  520 

4000 

20.0 

J,  3  ‘  -£  L  ch  1  * '  toheh -  2  '-i  [  pH 

Uhl 

0,4449 

0-01 00 

1950 

4000 

SOI 

20.0 

Eensolaj antftrace®® 

Ave 

1,123 

1.190 

0,0000 

4090 

2,3 

20,0 

chrysene 

Av  a 

12353" 

— r.nii 

1 

6 

4^55 

4WF 

o.s 

TfrTTT 
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IDRM  VII 

'JC/HS  SEMI  VGA  CONTINUING  CALIBRATION  DATA 

Lab  Name :  Test  America.  Buf  falo _  J£b  No  *  i  4 fiO-8 9457—1 _ 

SIX-  No , ; 

Lai-  |St ample  I D :  CCVT3  4  1 " - ' ' ' ■  3 910  f  3  Co  1  ibr o t  i on  Do t £ :  31/09/2015  12 :  57 

Instrument  IDr  HP5973V _ ; _ _  Calib  Start  Da  Let  10/26/2015  19:36 

GC  Columns  RXI-5S11  MS _  ID:  0,25  (mm)  Calib  End  Date:  l'Q/26/2015  22:31 

L-ab-  File  ID:  V54272.D  Cone.  Units;  ug/L 


ANALYTE 

CURVE 

TYPE 

AVE  RAF 

RAF 

MTN  RRF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

feD 

MAX 

%D 

m-n-^ctyl  phbhalatc 

Linl 

1 ,691 

0,0]  LlO 

4  620 

4000 

15,5 

2D.o 

B  ftps  oFb]  t  luoraritb^nn 

Linl 

1  ,005 

113  on 

4000 

-5,0 

20.0 

bensolfc] fluoranthene 

Linl 

■ 

1,127 

3540 

4^0" 

-1,6 

20,0 

Een2o Ja| py i^ne 

Linl 

1 ,075 

0.7DOO 

3940 

4000 

-1.6 

2o.  a 

Tfider.-  f  1  *  7-n  l-ed]  fryrsn^ 

Linl 

1 ,117 

0-6000 

4100 

4000 

4,4 

20-0 

1 1  b h::;  (  h.,  I. :  -jj-i l; h cr rt@ 

Linl 

1  ,09* 

0.4000 

40  GO 

4000 

1-5 

20.0 

&«DE<Mg,  hf  rJperyleiL* 

EBI 

C,9tf5 O 

I,07Q 

0-3000 

4350 

6,6 

20.0 

I.lSff  ; 

1.109 

HHilikOI 

ESgj^BMSSiWi  ~mm  ,y» 

USD 

4000 

1I7Tr 

25,0 

t)  1 1 1  obi?  ftPe  nt—  d5  ( $  u  1 1 } 

AVe 

0,1649 

□,4003 

0-01 00 

4000 

25-0 

j  -  r  1  u  ornbiph  p  ny  1 

Ave 

U359 

1,304 

0.0] op 

4  000 

'HESS 

25-0 

2,4,  6-TcibTomophmol  (Snrr) 

Ave 

0 ,  1 525 

0,  E7S2 

0,0100 

4  620 

4000 

15,0 

25.0 

p  Ttrphenyl  U14  (Eutil 

Ave 

0,3  91*1 

0, 9176 

0.0100 

-1120 

4000 

2,9 

25.0 
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iTJRM  VII 

1 1C /MS  SEMI  \lO A  CONTINUING  CALIBRATION  DAI' A 


Lab  Name :  TestAmetica.  Buffalo _  J£b  No . ;  4B0-89467-1 _ 

SIX-  No , ; 

Lab  Sswple  ID:  CCVTS  430-273999/3  Calibration  Datfc:  11/10/2:015  11:07 

Instrument  ID;  HPG9T5V_  Calib  Stact  Date:  10/25/2015  19:56 

QC  Column;  RX1-5S11  MS _  ID;  0,25  {ntrti)  Caiib  find  Date:  l'Q/26/201'5  22:31 

Lab  File  ID:  V60GG2.D  Cone.  Units:  ug/L 


Mm'TE 

CURVE 

TtfPE 

A.VE  RRF 

RRF 

MIN  RRF 

CAlC 

AMOUNT 

SPIKE 

AMOUNT 

%D 

M71X 

%D 

l  r  4-DioTfane 

Liu  I 

Cl.  3817 

0,01  oo 

3260 

4000 

-1@,5 

50,0 

W-Ui  trGHodim&t'&y lamina 

Liu  I 

0.8580 

o.o] no 

4*60 

4000 

25-0 

PyridiTia 

live 

r^mssa 

1.2ST 

0,0100 

5760“ 

iTOT 

-6,1 

K 

Een2 aldehyde 

Llnl 

0,3333 

0.0100 

19  50 

4000 

■51,3* 

FfiaiWl 

Ave 

1,4B2 

1 .321 

o -soon 

3570 

4000 

Bt&l 

20-0 

frrtJ  1  i  ne 

Ave 

x .  gaa 

1  -  662 

o.o]  no 

34  90 

4  000 

im 

50.0 

Bis  ( 2  '7±d q tt>=  tty  1 )  “ the  r 

JVve 

■ 

1.17  3 

0.7  mio 

366(1 

4000 

0.6 

20.0 

n  Lecane 

Ave 

1.  938 

1.790 

0.01 00 

EfiiiJI 

ESI 

SE£fiill 

j -Chiaropbeaol 

Li  hi 

1.28S 

0.8  0-00 

3870 

4000 

-3T2 

20,  a 

1  f  3-CichiOTrdbHixenB 

Aw 

1,451 

0-0100 

3990 

4000 

-0,2 

20.0 

]  r  4-Dicfrlcirobprisen<; 

Ave 

l  .537 

0.0J  DP 

4100 

4  000 

2^5 

20 .0 

&?n?.yl  alcohol 

0,7178 

0,0100 

3400 

4000 

-14,9 

50, G 

1, 2  -Dichlo robe n£e ne 

Ave 

1.407 

1.30  4 

0.0100 

3930 

-1,6 

20.0 

2 -Kethylphenol 

Ave 

I.1&4 

1,04  0 

0.7000 

3600 

-  9.9 

20.0 

fcl  i  a  (2  -.’hi  '«■  1L  0  i  ;  OJJ  L  UjJ  yl  1 

ether 

Ave 

2 .  585 

2  . 297 

0.0100 

-Jpsf 

20.0 

irtdene 

Ave 

0,GUO 

0.6027 

3950 

4000 

-i,4 

4  -HtethylpfreJral 

Ave 

1,192 

1,051 

0,6000 

-U,8 

20,0 

IT  Nit  c73od;i  a  p EOpyl amine 

Ave 

0.8006 

O'.  5000 

BtSU 

4.T" 

20.  CT 

Acetophenone 

Ave 

1.-671 

1 ,728 

0-0  IDO 

Kftl 

Kft^aChl  O  TO  ft  t.  hi  fin*': 

Ave 

o_597s 

□. 5838 

0 . 30GQ 

4440 

4  000 

1141 

20.0 

tfi  £tobenH«ne 

Ave 

0.1193 

0,3615 

0.2000 

4260 

4000 

6,5 

IsopttQ.rone 

Ave 

0 . 5778 

0.8490 

0  .4000 

3800 

4  000 

20.0 

j  NitEupheiiol 

Liiil 

0,1363 

0.10 DO 

3940 

4000 

SB 

20.0 

2,4 ■ Dimathylpfrenci 

Ave 

G.3293 

0.3467 

0.2000 

4  210 

4000 

20.0 

acirl 

Li  ul 

n.2287 

o.o] no 

3680 

4000 

-7,9 

25-0 

Bis  ( me  thane 

Ave 

0,3172 

0,  3423 

0,3000 

3630 

4000 

-9,3 

20,0 

2 j 4 -nichlo taphened 

Ave 

~2W7 

dTUTT 

“$72nno 

4L?0 

-msM 

20,0 

1,2,4  -Tri  chi sr^b 2n2  ene 

Ave 

0.331-3 

0,3453 

0 . 01 00 

4200 

K23 

20.0 

Naphtha lane 

Ave 

1 .021 

0.9940 

0.7000 

3890 

4000 

20  -  0 

4  -eh  1  o  c  oan  i  1  j  nee 

Ave 

0.5492 

0,4189 

0.0100 

3050 

4000 

K£fifi 

20. G 

2  ,  6  -  D1  chi ci  top  benoi 

Ave 

0 ,2874 

0.2927 

a.oioa 

4070 

4000 

1,8 

HeriiACh lot  obu  t idie ne 

Ave 

a .  i  s  8z 

0.2387 

0.0100 

4  870 

4000 

21.7  + 

Cap  1 01 act am 

Linl 

0.01  DO 

3490 

4  000 

-12,7 

40*0 

4  -Ch  1  o  t  o-H-pp  thy  IpluscG  1 

0.278.5 

0 ; £OOP 

4  390 

4  000 

9.7 

20,0 

2  -He  t  hy  l  Ti  aph  t  ha  1  en  ^ 

O.faCGO 

0,4000 

4030 

4000 

KQ 

i  -MethylrLsphthalene 

Ave 

0,6344 

0-0100 

Er^1'3] 

b&egi 

.^ES3 

■Ufil 

HlUifl 

|^E£&1 

0.5 

20.0 

1F]J(S  -Te  i:  r  a  Uhl  o  tobenseiie 

Ave 

0.5662 

0,  £285 

0.0100 

4  440 

4000 

11,0 

40.0 

,  4*  6— T  i >  '-hi  ctopheciol 

Ave 

0.380 A 

0,4192 

0-2000 

4400 

4000 

10. 1 

20-0 

2 , 4  r  5  -T  rictil  q  rophen  ol 

Ave 

0,4014 

0,4134 

0.2000 

4  120 

4000 

3,0 

20,0 
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iTJRM  VII 

1 1C /MS  SEMI  \lO A  CONTINUING  CALIBRATION  DAI' A 


Lab  Name :  TestAmetica.  Buffalo _  J£b  No . ;  4B0-894S7-1 _ 

SIX-  No . ; 

Lab  Sswple  ID:  CCVTS  4S0-273999/3  Calibration  Datfc:  11/10/2:015  11:07 

Instrument  ID;  HP 59T5V_  Calib  Staxt  Date:  10/25/2015  19:56 

QC  C'oluwm;  'R&1-5S1I  MS _  ID:  0,25  (irtrtQ  Caiib  find  Date:  L'Q/26/201'5  22:31 

Lab  File  ID:  V600Q2.D  Cone.  Units;  ug/L 


/JD1YTE 

CURVE 

TSPE 

AVE  RKF 

RRF 

MIT^  RRF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

ID 

MAX 

%D 

Edplishyl 

Ave- 

1,513 

1,510 

0,01  no 

3990 

4000 

-0,2 

40  .0 

2 -Ch 1 or &nap  he  ha 1 ens 

Ave 

1,163 

1.169 

0 .  8  000 

4020 

4000 

0,5 

Z-Nitcoanilins 

Lini 

OTSOT? 

0,0100 

Tufl” 

4  55T 

2,7 

2070 

Dimethyl  phthaiate 

„ 

Ave 

1 , 3.03 

1.415 

0.0100 

4  350 

4000 

8. 6 

20.0 

1 , 3-£irUC :  >-'ben,Een.5r 

Linl 

0,14-17 

0-0100 

4190 

4000 

iHH 

50-0 

2t  S-Di n,  i  t  total  uene 

M  til 

U3364 

42:10 

4  000 

^SBl 

20.0 

Acenaphthylene 

Ave 

1-656 

TMi 

0.9000 

5,7 

»a 

3  Ni  tro aniline 

Linl 

fli^KSEISI 

0.0100 

•7,8 

2,  4  •  Limit  tophenoi 

Li  hi 

0 . 1653 

6330 

0000 

-25,9* 

20,a 

Ave 

i,  lfl'9 

rnmmm 

0-01 00 

4  150 

4000 

3,7 

20-0 

4 -Hi  t  top  he  no]. 

Linl 

PBKiiy 

0.01  no 

2  5  +  2  1 

20.0 

2 1 4  -Omitxo toluene 

hi  nl 

0,0100 

5,4 

DihenSoturan 

Aue 

1.  664 

O.SODO 

*1230 

6,8 

2*3*  4,  5  TettacIiuLOropilifinol 

Linl 

0.0100 

33-30 

4  000 

-1.6 

40.0 

HeHadecane 

Ave 

O.SG34 

0.0100 

3720 

4000 

*7,0 

40.0 

tJ-etfryl  phthnlate 

Linl 

I.60& 

0.0100 

3600 

4000 

-10,0 

20.0 

4-€Morcph€nyl  phenyl  ether 

Ave 

” ^76674 

0,7207 

0,90  00 

4320 

4003“ 

~TTS- 

WJ> 

4  Nit co aniline 

Linl 

0 . 9 

O . 010b 

3910 

40fttT 

-  2.2 

^tnr 

1.416 

0-9000 

4090 

4000 

2.3 

20-0 

4  r  h  -  D  x  irt  i  r.  r  O-  £  -itU:  f:  by  Iph  *n  d  ] 

Linl 

0-1394 

Kittg 

Diphenyl  am  i  ttt 

Av<* 

0,65€9 

0 , 6506 

0-0100 

■6770 

eeflo 

If  ■  Ni  t  c  o  sodip  h  e  ny 1  am  ihfi 

Ave 

CU  5  617 

□ , 5562 

0.0100 

7920 

8000 

-1,0 

lt '2-  I'lpheriylhydjL  at  i  ne 

G.  00.00 

3  910 

4DW 

2,3 

267cr 

trans  A2&ben:;en£ 

Ave 

a,  7097 

D. 6339 

O . 01 po 

3310 

4  000 

2.3 

40.0 

4-BromQphenyl  phenyl  ether 

Ave 

0.247& 

0.1 POO 

4000 

12.0 

At  tasine 

Linl 

0,4241 

mm 

/-(Hi 

K®xa  chi o  c cfeeni ene 

Ave 

0  F  2. 9  03 

0 , 3535 

4000 

21, a  * 

77TT0 

n-Oc  tadtesane 

Ave 

0,6565 

0, 6700 

0-0100 

3  M0 

4000 

'4,0 

40-0 

fvrj  t  a  t  aphenel 

Uhl 

0-1167 

0.0500 

5180 

*000 

-35  T  3  * 

20  T  0 

Pbuhant-ihf  «sht 

Ave 

1 . 0  90 

I  ,104 

0.7000 

4  050 

4000 

1.3 

20-0 

Anthracene 

Ave 

1.000 

1.104 

0.70  00 

4090 

4000 

20.0 

■Zathasole 

iTozT" 

0.0100 

4  000 

4000" 

-071 

2070 

D  l  ■  h  -  hti  ty  1  phthei  at  e 

Linl 

I  ,520 

0.0100 

4  M0 

4  000 

16,1 

20.0 

FlTiotantihene 

Ave 

1. 199 

1 .269 

O.6P00 

4230 

5,a 

20.0 

Bpnsidine- 

hi  hi 

0,2291 

0,0100 

1700 

-57, 

25,0 

I'ytene 

Ave 

1,241 

0,6000 

4050 

4000 

■Si 

2O.0 

Butyl  benzyl  piithal  ate 

Linl 

0, 6450 

0.0100 

4  210 

4000 

mam 

20.0 

F  j  e  (  2-? thy  l hexyl  jihthalate 

Linl 

0,9407. 

0-01  00 

4  340 

4000 

20.0 

J,  3  ‘  -h  L  ch  1  * >  tobeh C  2  '-i  [  pH 

Linl 

0,4451 

0-01 00 

1950 

4000 

20-0 

BencoiaJ  anthracene 

Ave 

u  -  »iM^a 

iiilHE&l 

0,1 

HS3BI 

“hryseha 

Ave 

■sm 

^■El 

■Kiflil 
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i JC /MS  SI LMI  VGA  CONTINUING  CALIBRATION  DATA 

Lab  Name :  Test America  Buffalo _  Jeb  No . ;  460-89467-1 _ 

SDC-  Nn ;  i 

h£k>  Sample  ID:  CCVTS  430-2733-95/ 3  Calibration  DajBfti  11/10/2:015  11:07 

Instrument  ID;  HP59T5V_  Calib  Stact  Date:  10/25/2015  19:56 

GC  Col Urttti s  Rfcl-5Sil  MS _  ID:  0,25  {ntrti)  Os  lib  End  Date:  1Q/26/2Q15  22:31 

L-ab-  File  ID:  V60002.D  Cone.  Units:  ug/L 


ANALYTE 

CURVE 

TYPE 

AVE  RRF 

RRF 

HIT'?  RRF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

%D 

MAX 

%D 

tli-n -octyl  phthalatc 

Linl 

1  ,571 

0,0]  0>J 

4  320 

4(500 

S.l 

20.0 

0f;P3olb]  fluoranthene 

Linl 

1  . 1st 

4030 

4000 

o.a 

20-0 

Bens^Ik]  flitetanthene 

Linl 

■ 

■&I9 

Tu  00 

K£££l 

-0,0 

20,0 

Een2oJ  a| py i^ne 

Linl 

i  - 100 

0.7 000 

4  030 

0,  & 

20.0 

1 ade  r.'  -oil  pyt 

Linl 

I  ,194 

0,5000 

4420 

4000 

10,5 

20,0 

t1 1  bn::^:  (■*,>'!  ajri  tt £  r^e 

Linl 

1  -  1  i 

o.atifio 

4240 

4  000 

£.0 

20-0 

Benrolg,  ht  jLjperyleae 

Eaaj 

0>9tf5 0 

1.136 

0-50110 

4  610 

4000 

15,3 

B&l 

1.1M 

l .  ifH 

0.0100 

■y^ | 

Kim 

1,235 

0.01  GO 

3530 

4000 

2S-° 

Mill  ofr*  r^e  nt—  d5  ( $  u  1 1  ] 

AVe 

CU1S49 

0,4065 

0-01 00 

4000 

7  -  FI  n o  r  nia  i  p  b  p  ny  1 

&V* 

U359 

1.394 

0.01  OP 

4  000 

2,4,  S-TcibTomnpJwno'L  (Surr) 

Ave 

0 ,  i  525 

0,  (907 

0.0100 

5000 

4000 

25,0 

25-0 

p  Ttrphenyl  U14  (Eutil 

AV£ 

0,3  91*1 

0, 9110 

0.01 00 

*1090 

4000 

2,2 

25.0 
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GC  /MS  SEMI  VGA  CONTINUING  CALIBRATION  DATA 


Lab  Name :  Test  America.  Buffalo' _  Job  No  .  ;  4B0-89467-1 _ 

SIX-  No , : 

Lab  Sample  ID:  CCVTS  4S0-27d392/3  Calibration  Datft:  11/11/2015  12:49 

Instrument  ID?  HP5973V _ _  Calib  Start  Datoi  10/26/2015  19:36 

QC  Column;  'R>LL— 5S1 1  MS _  ID;  p.25  (imp  Calib  Find  Date:  TQ/26/201'5  g2;31 

Lab  File  ID:  V60044.D  Cone.  Units:  ug/L 


ANALYTE 

CURVE 

TtfPE 

AVE  RRF 

RRF 

MIN  RRF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

%D 

MAX 

%D 

1  r  4-nio?f3ne 

Lip  I 

0,4255 

0,0]  no 

3630 

4000 

-9,3 

50,0 

W-Ui  tresodimertiylanilne 

Lin  I 

0-  '3504 

o.o] no 

5130 

4000 

29.5* 

25-0 

Pyridine? 

Ave 

TT  334 

T7 177 

0,0100 

B£H 

r'^B£l 

Een2 aldehyde 

Linl 

P, 3419 

0.0100 

1990 

4000 

-50,2* 

40.0 

FfiaiWl 

Ave 

TTTbTP 

I  ,256 

0-B000 

3660 

4000 

-3.S 

20-0 

Ani  1  i  nt 

jive 

\ .  gaa 

T  -737 

o.o]  on 

3650 

4000 

-8,8 

IBiBfV 

Bis  ( 2  '7±d q roe  t hy  1 )  “ the  r 

Ave 

1.233 

■ 

1.17  3 

0.1MC 

3600 

4000 

■Q 

20.0 

n  Decane 

Ave 

1.  936 

fSUBSiiilJ 

6. oioa 

3760 

4000 

6,1 

40.0 

J -Chlorophenoi 

Li  hi 

17279 

0.0 000 

3  910 

4oo*r 

-2.3 

20.0 

1  f  3-CichiOTrobHixenB 

AW 

t  .  454 

1,430 

0-0100 

4070 

4Q00 

1,0 

20-0 

]  r  ^-Dic-'hiorobprii^nc 

Ave 

[_499 

1-520 

0-0] 00 

4  090 

4GO0 

2,0 

20.0 

Bwrayl  aicohQ] 

Ave 

■0,8435 

0,6859 

0,0100 

3250 

4000 

-10,7 

50,0 

1,  .:  tE'i  chlorobenzene 

Ave 

1*  40? 

1.374 

0.0100 

iSsKSSI 

4000 

2.4 

20.  a 

2-MethylpIienol 

Ave 

I.lSfl 

1,055 

0.7000 

3660 

4  000 

20.0 

b i 3  (2  -.’hi b  1L Q i ; OJJ L up yl  1 

either 

Ave 

2 .  585 

2 .363 

0.0100 

3660 

4000 

8,6 

20.0 

1  ndane 

Ave 

O.GUO 

0.6182 

4000 

1,2 

4  “ftethylpfient?! 

Ave 

i,  m 

1,075 

0,6000 

-mwM 

4000 

-9,8 

20,0 

IT  Nit  eesodii  a  p ropy  1 amine 

Ave 

O.tid06 

0 . 7  53  9 

11T5E}  oo 

'•mwM 

40^CT 

-5.2 

20.  CT 

Ac*  tqphenene 

Ave 

1.-671 

1,675 

BiflSdliSl 

0,3 

BQ 

Ksic.sciil  otoeth  kds 

Ave 

0_597S 

□. 6569 

0 . 3D0D 

4  4  00 

4  000 

9,9 

20.0 

W  i  r-  i  ob^nEnw- 

Ave 

0.1393 

0,3666 

0.2DD0 

4  320 

4000 

0.O 

I sophoi one 

Ave 

0 . 5778 

0,5904 

0.40  DO 

4090 

4  000 

20.0  

j,  4  ‘Time  thy  Iphencri 

Ave 

0.3293 

0,3632 

0.2000 

4  410 

4000 

2  -Ni  tropdseiwl 

Li  hi 

0.2034 

0.1000 

4  080 

4000 

1.9 

20.0 

&«3,zcic  aojji 

Linl 

0.2064 

3370 

4000 

-15,7 

25-0 

Bis  ( 2~chlP£QethoKv7  methane 

Ave 

0.3000 

3800 

4000 

-5,0 

20,0 

2 1  4  -  Da chip  rophenoi 

Ave 

j|MKB§£l 

BBS! 

BBSfl 

1,2,  i-TrichlorotHStiaeitt 

Ave 

0.3473 

0.0100 

4190 

4000 

4.0 

20.0 

Haphtha l*ae 

Ave 

1-021 

0.997 

0-7000 

3910 

4000 

-2t4 

20.0 

4-ChIocMHUji  r* 

Ave 

0.5492 

0.4315 

C-0100 

3140 

4000 

-23.  A  * 

20.0 

2  ,  6  ■  Eli  chlo  zop  tieno^. 

Ave 

0,2874 

0.3015 

o.oioa 

4200 

4  000 

4.9 

HexAch  1  o  l* obu  t  adi *  lie 

Ave 

0 . 1 982 

0.236& 

0.0100 

4  620 

4000 

caprolactam 

Linl 

in^BSiSSI 

BKi»££l 

hb 

BSfi# 

4  -Cli  1  o  r  a- 3-jhp  thy  1  ph  eno  1 

P_27fl5 

0-3 163 

0  ;  2000 

4  540 

4  000 

13.6 

20,0 

2  -Me  t  hyl  n  aph  t  ha  1  en  * 

Q.bCGO 

0,6907 

Bb2S3I 

4010 

4000 

0,7 

20-0 

I  -MetbylnapiiElwilera 

Ave 

0.  el 03 

4*540 

«ms 1 

0,9 

40-0 

HeKat'hl  o  pocy  c  1  op  ant  adi  a 

Linl 

0.4520 

O.OLOO 

4  050 

1, 2 

20.0 

1, 4,  5  -Te  tiachlOEiiben^etie 

Ave 

0.5682 

0.  6340 

0.0100 

4480 

4000 

12,0 

40.0 

’  i.rhlcifophsctol 

Ave 

0.3-80  A 

0,4027 

0-2000 

4230 

4000 

5.7 

20-0 

S ,  4 5-T  rictil  p  rophen  ol 

Ave 

0,4014 

0,4254 

0.2000 

4280 

4000 

7,0 

20.0 
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FORM  VII 

GC  /MS  SEMI  VGA  CONTINUING  CALIBRATION  DATA 


Lab  Name :  Test  America.  Buffalo' _  Job  No  .  ;  4B0-89467-1 _ 

SIX-  No , ; 

Lab  Sample  ID:  CCVTS  480-273392/ 3  Calibration  Date:  11/11/2015  12:49 

Inetx-ument  ID;  HP59T5V_  Calib  SI  art  Date:  10/25/2015  19:38 

S£  Column  RX1-5S1I  MS _  IDt  0.25  (mm)  Caiib  End  Date:  L'Q/26/2015  22:31 

Lab  File  ID:  V60044.D  Cone.  Units;  Ug/L 


ANALYTE 

RRF 

min  mr 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

feD 

MAX 

%D 

1,534 

u ,  (71  oo 

4050 

4000 

1,9 

40  .0 

2  -Ch  1  or  onsp  h  t  ha  1  aim? 

Ave 

1,163 

1  .  193 

o .  s  000 

4100 

4000 

2,6 

25.0 

Z-iUtcoaniiine 

Lira 

1 

0.Q1&Q 

~nw~ 

iTOT 

10,3 

20,0 

Dimethyl  phthalate 

Avt 

1 , 3.03 

1  ,420 

0.01 00 

4  360 

4000 

20.0 

1 , 3-tiln l  c  :  .-.benzene 

Linl 

0,1475 

0-0100 

4270 

4000 

50.0 

2 ♦ £-L  i a i t  tetoj ueme 

Li  til 

0-3.158 

0,2000 

-1320 

4  000 

20.0 

Acenapht byline 

Ave 

1-656 

1.994 

0-30 00 

4260 

4000 

6,9 

3  •  Ni  troanillne 

Linl 

oT^bas 

0.0100 

3O/0 

4000 

"3,3“ 

2,  4  -DiLnittOphent'I 

Linl 

OYlTSZ 

0 . 01 00 

5700 

80W 

15.2 

20..  0 

AV'.- 

1,  189 

4220 

4000 

5,5 

20.0 

4-ni  tr  op  be  Rii] 

hi  nl 

□_249i 

0.0J  op 

11300 

RO00 

41, 2* 

2O.0 

2 1 4  -  Dim txo toluene 

Li  hi 

0,4615 

0,0100 

4  370 

4000 

9,1 

20,0 

□ThenSoturan 

Av  e 

1.  664 

1.766 

0.8000 

:iHSl 

2j.3>4,6  7  e  tractile  top  hand 

Linl 

0,32S9 

0.0100 

3600 

4  000 

'5.1 

40.0 

HeKadecane 

Ave 

0.6634 

0. 6606 

0.0100 

3980 

4000 

-0.4 

40.0 

Diethyl  phtbaTate 

bin! 

1,£Q7 

0.01.00 

I'lThlorcphenyl  phenyl  ether 

Ave 

0,66V 4 

<5TTTOT 

ifbKSXI 

'IBQ 

4  Ni troaniline 

Linl 

0.3614 

0-01 OP 

mil 

Flue  ten? 

Ave 

1,384 

1,410 

0.9000 

4070 

4000 

j*9 

£0-0 

4  r  h -  L.U rt  i.  K  r  o-  0  -ui>:  f: by  Iph *rj d  ] 

bin! 

0_  1439 

0.0100 

7  690 

6000 

20  T0 

Pi phenyl  am i n? 

Av<* 

0, 6569 

0 , 6757 

0.0100 

7040 

eeflo 

■SI 

50.0 

If  ■  Ni  t  r  o  sodip  h  e  ny 1  am  ihfi 

Ave 

0.56L? 

_  ,, 

D , 5777 

0.010a 

6230 

8000 

2,9 

20.0 

1,2-  Dlphenylhydr&Eine 

.Ave 

077097 

0T74T5-’ 

a .  oi  ao 

-1190 

Tow 

4 ,6 

275715“ 

tj-ans  A26bencens 

Ave 

C.T09T 

□  .7  4  2  5 

0 . 01  PD 

1190 

4  000 

4.6 

40. Q 

4-Bromophenyl  phenyl  ether 

Aye 

0  ► 2 4 7  & 

wm^m 

0.1  LAID 

4290 

4000 

7,2 

20.0 

At  tasine 

Li  ml 

■c 

0,0100 

HBS8 

BSiSlII 

Kfil 

chi  o  c  o  b?ixz  ?ne 

Ave 

0,290f " 

0.739S 

0,1000 

BEillil 

KOI 

mSiBM 

n-Oc  tadtesane 

Aw 

0,6565 

0.0100 

4  000 

-0.0 

40.0 

fvrj  t  ^chl  a  t  aphenel 

Util 

jnHSBUSI 

0.0500 

£4  30 

6000 

-1  9.6 

20 . 0 

PbubanbhfKm 

Ave 

1.090 

I  ,097 

0.7 OOP 

■q ni  ■ 

4000 

0.3 

20.0 

Anthracene 

Ave 

1,000 

1.099 

0.7000 

1070 

4000 

fKSI 

20.0 

Ave 

f*5®031 

"0779916“ 

0.01  no 

3  0  60 

4000 

-3.6 

20T0 

D i ■ n - hh  ty  1  phthal at  e 

Linl 

175TB-' 

0.0100 

4710“ 

4  000 

17.7 

20.0 

FlTiotantihene 

Ave 

1.  J99 

liUKBUl 

0.0000 

4  100 

4000 

2.5 

20.0 

Bpnsidrm 

Linl 

0,  3000 

(1,0100 

2190 

4000 

MM 

i'ytene 

Ave 

4100 

4 IT 

2,5 

mm i 

Buryi  beiicyl  piithal  ate 

Linl 

0 , 66-97 

0.0100 

4  500 

4000 

12.5 

20.0 

F  j  e  (  J^ylrhy  Ibexyl  jihthdate 

'  Linl 

n_9flJ3 

0.0] 00 

4540 

4000 

KQ 

20.0 

7,  2  ‘  -0  L  cb  1  *  ■  rcipcn  i:  j  d  i  lie 

i  Linl 

0,4£O7 

0.0100 

4  090 

4000 

J Bttfl 

20.0 

Esnsolaj antftrace®® 

Ave 

1,123 

1.12  6 

0,5000 

1010 

4000 

0,3 

20.0 

chrysene 

Ave 

1.063 

T7TJ5T 

0.70 Dp 

TEh?i 

40W 

3,0 

"25.0 
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FORM  VII 

'JC /MS  SEMI  VGA  CONTINUING  CALIBRATION  DATA 

Lab  Name :  Test America  Buffalo' _  J£b  Ho  . ;  4  60-894  67 --1 _ 

SIX-  No ;  i 

Lab  Sample  ID:  CCVTS  430-274392/ 3  Calibration  Date:  11/11/2015  12:49 

Instrument  ID;  HP5973V  Caiib  Start  Date:  10/25/2015  19:38 

GC  Column ±  KX1-5S11  MS _  IDi  p,25  (mm)  Calib  End  Date:  TQ/26/2QT5  22:31 

L-ab  File  ID:  V6G044.D  Cone.  Units;  ng/L 


ANALYTE 

CURVE 

TYPE 

AVE  RRF 

RRF 

MTH  RRF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

%D 

MAX 

%D 

m-n -cetyl  phthalatc 

Lini 

I  ,675 

0,0]  DO 

4  SIC T 

4000 

15,1 

20.0 

B*D2v  D:]  fluoranthene 

Linl 

1  . 152 

4000 

0.8 

20-0 

Bensolfc]  fluoranthene 

Liol 

{ 

1,145 

t:  ]^£OSiSSt 

iTOT 

0,0 

20,0 

Bens* fa] py tens 

Linl 

i  .III 

0.7D00 

4000 

1,6 

20.  a 

I  ndetif  1  1 1  '  -c3]  pryt  H?n“ 

i  ,ias 

0-5000 

4  400 

4000 

10,0 

20,0 

t'  1  bw n ;  (  a,  b :  an  tht  srn  r\e 

Uni 

■ 

1-175 

o.aonn 

434*1 

4  000 

fl+5 

20.0 

IteBselg,  L,  jjperylen* 

EBI 

0,90*0 

1.147 

4  6$0 

4000 

■m 

20.0 

1.160 

1.134 

UtSESOiM 

HU 

IHiShfl 

ESS^BMSSiWi  ,y* 

BBb9 

Mill  obi?  rcEC  nt—  d5  ( $  u  1 1  ] 

AV<r 

Oi 1S49 

D.425S 

0-0100 

A  660 

BUJ 

KB 1 

2  -  FI  u  orcibiph  p  ny  1 

frve 

usaq 

1 .431 

0.0]  op 

4210 

Kfifl 

?.,A,  S-Tcifexomoplamol  (Snrr) 

Ave 

0,1525 

0,  E642 

0,0100 

4B3C1 

30,8 

p  Terphenyl  U14  (EuliI 

Ave 

Cl.  3  91*1 

0, 9139 

0.01 00 

■4100 

4000 

2.5 

M.a 
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FORM  VII 

GC /MS  SEMI  VGA  CONTINUING  CAL I B RAX ION  DATA 


Lab  Hams :  TeatAmetiaa.  Buf  falo _  Job  i-T-o  .  ;  4 BO-8 94 57 ~1 _ 

SDG  no .  : 

Lab>  Sample  iDi  CCVTS  4 S 0-2 7 3b C 6/ 3  Calibration  Data:  11/05/2015  10:42 

Iiietx-ument  ID:  HP5  9^3>; _ _____  _ _ _  Calib  St. art  Date:  10/23/2015  08:33 

.  A  Column  RXI-5S11  MS _  ID:  0,25  (irtrtQ  Cal  lb  End  Date:  10/23/ 2015  10:4S 

Lab-  File  ID:  X0Q9Q14035.D _  Cone.  Units;  ug/L _ 


ANALYTE 

CURVE 

TYPE 

ave  mr 

RAF 

MTN  HRF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

feD 

MAX 

%D 

l ,  4-&i<Kcane 

Av* 

0 ,  b L95 

0.6388 

0,0100 

51  600 

50000 

3,1 

50,0 

W-Ui  trosaJimstJjyl  ami  Jiff 

Aye 

0.7117 

n- 6399 

o.oi no 

44  300 

50000 

-1L3 

25-0 

PyrldiTis 

Ave 

l 

1,164 

0.0100 

gr^oo- 

-10,4 

50,0 

E  enzaldehytie 

Llnl 

0.01 00 

40800 

S00C0 

-18,4 

HEB 

FfiaiWl 

ftve 

1 , 7C7 

^^B2S££fl 

0-6000 

47900 

500OC 

-4,3 

ftni  1  ins 

Ave 

2.  U? 

o.oi  on 

4  9100 

500OO 

-1.8 

5O.0 

&  is  { 2  chi c  to  e t by 1 )  * t  he  r 

Ave 

1.423 

1.388 

46600 

50000 

2.4 

20.0 

2  Chioropfranol 

Ave 

1.418 

46B00 

Sflonn 

2,4 

55T7T 

1,604 

o .  di  oo 

44  900 

50 W0“ 

-10,2 

Ave 

l.  558 

1,570 

0-01 oo 

50400 

50000 

'^KE38 

20. 0 

1  r  4 - Di chi o rub patens 

Ave 

lysgEyjg^l 

0.0]  DO 

50 1  on 

50OOO 

0,1 

Benzyl  alcohol 

Ave 

0  f  9 ,12  Z 

0, 9150 

0 . 01  oo 

4  9  600 

50000 

-o,a 

50, Q 

1, j ’Di chlorobenzene 

Ave 

1,489 

1.477 

0.0100 

4  9  600 

50000 

D.8 

20,  a 

4  8  800 

50000 

-2.2 

20.0 

bis  (2  -.’hi  l'  £  a  i  s  bp  l  upyl  1 
elber 

Avt 

1.366 

1.531 

0.0100 

42400 

50000 

20.0 

imdene 

0.8537 

55200 

50000 

10-3 

Ave 

1,266 

0,6000 

46200 

50000 

*3,7 

20,0 

K  MitrosodD  n-  propyl  citrine 

Ave 

0.9726 

0. 9126 

0.5000 

cKjgifl 

BSI 

JH£Bh 

Acfttqphetiene 

Ave 

1*858 

1 ,  ei'1- 1 

0-01  00 

46700 

50000 

'2.5 

40.0 

Keatachl  otoethdne 

Ave 

O.fiLlG 

1K&SI 

0.3D0Q 

4  9600 

50000 

-0.9 

20.0 

Ave 

0,3526 

0 .2000 

46  700 

50000 

-6,5 

20.0 

Ave 

0.4000 

49000 

50000 

2.1 

20.0 

_•  NitEuph^JiOl 

Li  hi 

0.1000 

44  700 

50000 

’10,6 

20.0 

2  *  4  ■  D  ime  t  hy  lp  hen  c  i 

Ave 

0.307 

0.3607 

0.2000 

4  9  600 

50000 

■  0,8 

20.0 

&w3,r®ic  acid 

Liul 

0. L99L 

o.o] no 

37  600 

50000 

-24,6 

25-0 

sis  ( S-chiraaetligstyf  me  thane 

Ave 

0,4257 

0,4147 

0,3000 

48700 

50000 

-2,6 

20,0 

2 , 4-nichlcj  tcphenol 

Ave 

TTStySz 

0.3031 

SO  000 

TWOO 

!HS1 

1  *  2  >  4  -T  ri  chi  o  rob  t  ns  e ne 

Ave 

0.3317 

0.3423 

0.01.00 

51700 

Ttfaq^hthaLene 

Ave 

0 .  9  9fl 

1  ,0  26 

0.7000 

514  00 

50000 

■2LI 

4-irhlptQ^Tllil  Si* 

Ave 

0,4795 

0,4512 

0.0100 

51300 

50000 

2.7 

20.0 

2  ,  6  ’  Dichloxop  tieno^. 

Ave 

0.2992 

0.3052 

0.0100 

510OO 

50000 

2.0 

50.0 

HeKAch  I  o  no  bu  t  atli.  ene 

Ave 

0.1975 

0.2004 

0.0100 

53400 

.50000 

6.9 

20. Q 

caprolactam 

Linl 

0 . 1801 

0.01  DO 

43500 

50000 

13.1 

40.0 

4 -Ch loro-3 -pp thy 1 ph sno] 

Ave 

0.70 3S 

□_2996 

0 ; 2000 

4  9300 

5OD00 

-1.4 

20,0 

Z  -Me  t  hy  1  n  aph  t  ha  1  en  » 

Ave 

0,6663 

0,6719 

0 , 4  000 

50400 

50000 

0,8 

MM2 

1  -Hr-  thy  1  nap  ht  ha  1 e  ns 

Ave 

0,6059 

f*^EKB311 

iTUTao 

£T3G0 

SO  000 

2.5 

Kfil 

:^-»-nnn 

£0700 

50000 

1.4 

20.0 

13C1  -Te  i:  r  Ei  chi  o  robenseiie 

0,5602 

524  on 

50Q00 

4,8 

40.0 

.' ,  4*  i  chi  cfopbeftol 

Uni 

0,3941 

0.2000 

49  500 

50000 

-1.1 

20-0 

2 , 4 ,■  5-T  rictil  q  rophen  ol 

Linl 

0,4011 

0,2000 

46000 

50  00C 

-4,1 

20,0 
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FORM  VII 

UC/MS  SEMI  VGA  CONTINUING  CAL  I E  RAT  ION  DAI' A 


Lab  Hams :  Test&metiaa.  Buf  falo _  Job  i-T-o  .  :  4 BO-8 94 57 ~1 _ 

S.DG  no .  : 

Lah  Sample  iDi  CCVTS  4 S 0-2 7 3b C 6/ 3  Calibration  Data:  31/05/501*1  10:42 

Iiietx-ument  XEu  HP-5  TP  3X _ _ _ _ _ _ _  Calib  St. art  Date:  10/23/2015  08:33 

A:'  ■."ojunm;  Rttl-5SiI  MS _  ID:  0,25  (irtrtQ  Cal  lb  End  Date:  LQ/23/2015  10r4S 

Lab  File  ID:  XQU9014Q33.D _  Cone.  Units:  ug/L _ 


ANALYTE 

CURVE 

TYPE 

AVE  RR r 

RRF 

mn  rrf 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

%D 

MAX 

%D 

Bipftenyl 

A vp- 

t,  369 

1 ,435 

0,01 00 

51700 

50000 

3,4 

40  ,0 

2-Chl*rcmapftithaImw 

Ave 

1,151 

1  . 192 

0 .  a  000 

51500 

50000 

3.6 

25-0 

Z-NItreaniline 

Uni 

075079“ 

0,0100 

13700 

-50000 

-12,7 

20,0 

E'lineChyl  pLtrhsiate 

Ave 

1 .278 

1,276 

0.0100 

4  9900 

50000 

-0,2 

20.0 

1 , 3-£ in  i  ciobstiaeii* 

Linl 

0,1022 

0.0100 

41600 

50000 

KESil 

50.O 

2* 6-pi  nit totdluene 

Util 

0.2705 

o.;oon 

44  000 

5-0000 

-12+1 

20.0 

Aceri  aph  t  hylen  e 

Ave 

1.712 

iTtso 

O.gmi  0 

bum 

50000 

20-0 

3  •  Ni  troaniline 

Linl 

0.0100 

44b0O 

KUU^i 

■lisi 

20T 

2,  4  -Eonittophendi 

LI  nl 

0,1617 

0 , 01 00 

66700 

■Ml 

Ac*  naphthene- 

Ave 

l,07& 

I  ,oaa 

0.0100 

50500 

50000 

1.1 

20-0 

4 -Hi  tropher.iil 

Linl 

0. £593 

0.DJ  00 

0  9700 

100000 

-1  0t3 

20.0 

2 , 4-OinitrcJtoinenf 

Li  nl 

0,  3620 

0,0100 

4  3100 

50000 

-13,  a 

D  Daeir36a.il  u  can 

50700 

50000 

2G.0 

4  8200 

50000 

-3*6 

40.0 

Ave 

1.219 

1.196 

0.0100 

49100 

50000 

‘1,9 

20.0 

Re Made cane 

Linl 

0 . *255 

0.0100 

45000 

50000 

S9 

HIESI 

S-Chlorcphenyl  phenyl  ether 

Ave 

0446 

jggjSSjSj£| 

0,4000 

50500 

13 

4  Nitro  aniline 

Linl 

ifSBEiii&l 

O . 01 00 

4  5000 

JiKSl 

Fluot«n* 

Ave 

1*265 

1  ,25  5 

0-9000 

50  600 

50000 

7§Stfil 

20-0 

4  r  h-Dm  i.  LC0-2-JH9  fcby  1  ph *n d ] 

Linl 

0_  RT? 

0.0100 

09100 

100000 

-10+9 

KOI 

Pi  ph^nyT  am  Lrr? 

Av£- 

0  .  A  J 

0, 6769 

0.0100 

0  9  500 

35500 

'SB 

If  -  Nitiosodiphenylamine 

Ave 

0,5531 

0.57a  a 

0.0100 

105000 

100000 

,.6 

20.0 

1,  J  ■  Diphenyl hydra tine 

46100” 

mmm 

tJLaas  -Asobenaene 

SSIfiB 

504  00 

50000 

o.s 

40.0 

4-Bcomophenyl  phenyl  erhpr 

Ave 

0,752-A- 

O.1OO0 

54100 

50000 

9,2 

20.0 

Hefra  chi  q  token  2  ene 

Ave 

/GiSitttSIl 

— OTIisS 

o7imo~ 

PHfi5!l 

50000 

9,0 

2O.0 

At tapin'? 

O-.Q1O0 

47000 

-WOO 

“5 ,  9 

2T7^" 

P  ftti  t  ach  1 0  c  eph  eno  l 

0,  M93 

O.O5O0 

1060 00 

100000 

7,7 

20.0 

rt'Ottadecsn^ 

Av* 

'  ' 

0.56:10 

0. 615€ 

0.01  on 

4  5600 

50000 

-6.4 

40.0 

Pbenaulhfistjt 

53900 

50000 

7,7 

20.0 

Anthracene 

Linl 

1.132 

0.7000 

BQ 

■lath  as  die 

1,047 

1,041 

0.0100 

sysfii 

D in- bn t y 1  phtha late 

Ave 

1, 196 

1,200 

0.0100 

50200 

.531000 

□ ,  3 

f  ]  ud  ran  then*? 

Ave 

i.m 

I  ,206 

0.61m  0 

51500 

50000 

3.0 

benzidine 

Li  nl 

0, 3350 

0,0100 

39700 

.50000 

-20,6 

Pyrene 

Ave 

lU’SO 

TTHI 

0,5000 

5135a 

50000 

1, 9 

Butyl  benzyl  phlhalata 

Linl 

0, 6391 

0,0100 

48 100 

50000 

3*9 

20.0 

F  j  e  (  J-ythy  l hexyl  jrihlhalate 

Linl 

0.7597 

0.01 00 

46500 

50000 

-3  +  1 

20.0 

ij.  3  1  -D  L  Ch  1  ■ J  rcipcn  id  i  p- ? 

Uni 

0,44-15 

0.0100 

51 000 

Banco iaj  anthracene 

Ave 

1, 131 

1,14  3 

0,60  00 

50500 

50000 

1,0 

20,0 

thryFene 

Ave 

1,  O 

1  TMo 

07 TO  00 

50  700 

50000 

i.5 

r25.0 
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frjRM  vii 

I JC /MS  SEMI  VOA  CONTINUING  CALIBRATION  DATA 


Hams :  TestAmetiea.  Buf  falo _  Job  i-T-o  .  ;  4 BO-8 94 57 ~1 _ 

SDG  Nr,. : 

Lab>  Sample  iDi  CCVTS  4 S 0-2 7 3b C 6/ 3  Calibration  Date:  31/05/501*1  10:42 

Iiietx-ument  ID:  HP5973X _ _ _ _ _  Calib  St. art  Date:  10/23/2015  08:33 

Columns  KXL-5S1I  MS _  ID;  0,25  (irtmj  Cal  lb  End  Date:  LQ/23/20T5  10;4S 

Lab-  File  ID:  XQP9014Q35.D _  Cone.  Units;  uq/L _ 


ANALYTE 

CURVE 

TYRE 

AVE  RRF 

RAF 

CALC 

AWQUMT 

SPIKE 

AMOUNT 

feD 

MAX 

%D 

Li-n -octyl  phthalatc 

Lin* 

1,312 

g ,  o]  oo 

50500 

50000 

1,0 

20.0 

Benscpj]  f  luoran thane 

Li  hi 

1 .219 

0.7000 

5-HOG 

50000 

■2S 

20-0 

Bensolfc]  fltfor-anthese 

Ave 

1,13  3 

oTTBW 

WfW~ 

50000 

-2,4 

20,0 

E en£o | a.  1 py i eh  e 

Ave 

1.122 

1.151 

0. 1000 

SI  300 

SQOC0 

2,5 

20.0 

l'  Ib-sr.K  (aH  h>  antbt  at^ne 

Aye 

1,032 

I  ,  135 

0.4000 

52500 

50000 

5,0 

20.0 

t  ndftri  [  1  „  .'■ ,  ">  -d]  py  t  fnn 

JLye 

1.269 

1.337 

o.sonn 

52700 

50000 

5,3 

20.0 

ht  xj  p  erylen* 

Ave 

1,054 

l .  124 

0.5000 

534  00 

50000 

$,6 

Kttl 

'l  Fluor  □phenol  (Surrj 

Ave 

1.4M 

b.oioa 

bsi 

Phenol -d5  (Suti!} 

AYt- 

1,  <596 

1*6&4 

0.01 00 

4  9100 

50000 

-1*9 

23,0 

NilrobeTiEene-tdS  ($utt| 

Avir 

0, 179* 

0.339T 

0-0100 

4  4  600 

50000 

-10*7 

25-0 

2  -Fluor  obiphenyl 

Av" 

1.321 

1 , 33  3 

0 _ 01  00 

52300 

50000 

4.6 

25.0 

Li  hi 

' 

0,  t724 

o.oioo 

50700 

50000 

1,4 

25-0 

p-Teijphenyl  <114  (Etitr] 

AV  e 

0.8311 

0.852H 

0.0100 

50300 

50000 

1*8 

25.0 
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FORM  I 

GC/MS  SEMI  VGA  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  N ams !  Teg t.Awe r i eg  6u ff  a]  □ 
3DC  No.  : 

Clie-rtt  Sample  ID: 

Matrix:  Waste 
Analysis  Method r  H270D 
Extract,  Method:  3  SB  0  A 
Sample  wt/vol :  0 .  .1 0  [ g > 

Con.  Bjtttact  Vol.  :  1  {ittL) 
Injection  Volume:  IfuLJ 
%  Moisture: 

Analysis-  Batch  No.:  273506 


Job  NO, !  480-89467- 1 


Lab  Sample  ID:  MB  430-273073/ 1-A 
Lab  File  ID;  K003CH 4 1  Ob . D 
Date  Collected: 

Date  Ext r acred:  11/U4/IP15  13:43 

Date  Analysed:  11/05/3015  15:15 

Dilution  Factor:  1 
Leye l :  [low/ Hied }  L tv,1 

GPC  Cleanup: [Y/NJ  N _ 

Units :  ug/Kg 


cas  m r 

COMPOUND  NAME 

RESULT 

Q 

PL 

MDL 

83-32-9 

Acenaphtfren-* 

ND 

4  0 

I0B- 96- e 

Ac  enap  ht hy 1 e n  e 

m 

20 

12 D- 12-7 

Anthracene 

ND 

3400 

B6 

55  55-3 

Senzofa]  anthracene 

ND 

K£££l 

58 

56-32-8 

Sense [a] py rone 

ND 

32  1 

ND 

T*~ 

Bensola, h, ijperylene 

ND 

3400 

40  ; 

2G7-0R-9 

Benzo [ V 1 f 1 u or  ant hen @ 

ND 

3400 

38 

218-01-9 

Ch ryaene 

ND 

3400 

34  1 

53-70-3 

n  i  h  en  z  { a ,  h  >  a  n  tb  r  «  c  en  e 

ND 

3400 

206 -44*0 

Fluoranthene 

ND 

3400 

86-73  .7 

Fluor ene 

ND 

3400 

70 

193-30-5 

Inderto i 1 , 2f  3 -cd] pyrene 

ND 

3400 

94 

7 J -20-3 

Naphthal 

ND 

3400 

PhenarntEreHi 

ND 

70 

Pyrene 

ND 

TT 

CAS  NO. 

SURROGATE 

$REC 

Q 

rTTWT¥~W 

2 -Fluor ofolph eny 1 

98 

— T7^nr~ 

4165  60-0 

Nitrobenzene  d5  (Surr) 

36 

34  132 

1718  51  0 

p  Terphenyl  -JT5  {Surr ) 

99 

65  153 
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GC/MS  SEMI 

FORM  T 

VGA  ORGANICS  ANALYSIS  ORTA  SHEET 

Lab  Nameu  TestAxn&rica  Buffalo 

Job  NO,  i  4&G--8 9467-1 

S'DG  No.  : 

Client  Sample  ID: 

Lab  Sample  ID:  MB  4  8fp-Z?358  6/ 1-A 

Matii:-::  Water 

Lab  File  ID:  V54275.D 

Analysis  Met ho dr  S270D 

Date  Co I  tooted t 

Extract,  Method:  3  5 1 GC 

Date  Extracted:  ll/0£/lUl5 

12:33 

Sample  w t / v  ol :  250 {ml } 

Date  Analyzed:  11/09/2015 

14:26 

Con.  Extract  Vd.  :  1{Mj> 

Dilution  Factor:  1 

Injection  Volume:  2(uLJ 

Level  :  [  I  cm  /  med  J  L  ov,1 

%  Moisture: 

GPC  Cleanup:  (Y/N)  N 

Analysis  Batch  No. :  273910 

Units :  ug/L 

CAS  NO. 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

93-32-9 

Aeenapbtheri* 

ND 

5,0 

0,41 

20  B- 96- @ 

Ac  enap  ht hy 1 e  n  e 

ND 

5.0 

D.38 

120- 12-7 

Anthracene 

ND 

fl.2d 

56-55-3 

Senzo  [a]  -anthracene 

ND 

5.0 

0.36 

50-32-8 

Sense*  [a]  pyrene 

ND 

0.47 

ND 

or 

Benzol  qT h, a j perylene 

ND 

KBsl 

OF~ 

207-0R-9 

Benzofk] fluoranthene 

ND 

5.0 

D,  73 

21B-01-9 

Cb ryaene 

ND 

5.0 

0.33  ; 

53-70-3 

o i h  en  z  i a  r  h > a nth r  a  c on  a 

ND 

5.0 

H-42 

206 -44*0 

Fluoranthene 

NB 

6.0 

0.40 

86*73-7 

Fluor ene 

ND 

5.0 

0716 

193-35-5 

Indeno  [  1 , 1  r  .!  -  cd  ]  pyrene 

ND 

5.0 

0 . 47 

9J -20-3 

Naphtha]  iy  r>tt 

ND 

5.0 

0.76 

PhenawitEriEi 

ND 

Ol" 

129-90-0 

Pyrene 

ND 

wmmmsA 

o714 

CAS  NO. 

SURROGATE 

$REC 

Q 

LIMITS 

rtFBTW  1 

2 -Fluor obiph  enyi 

48-120 

4165-  60-0 

Nitrobenzene  d5  fSurr) 

46  120 

1718  51  0 

p  Terphenyl  did  (Surr) 

99 

67- 150 
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FORM  T 

GC/MS  SEMI  VGA  OR GAM  ICS  ANALYSIS  DATA  SHEET 


Lab  Mamas  Test Arne r ice  Buffalo 

•Job  No  4, :  48  0-8  9461  *•  1 

SCXi  No .  : 

Client  Sample  ID: 

Lab  Sample  ID:  LCS  00-27 3 07 3/2- A 

Matrix :  Waste 

Lab  File  ID:  X00&CH41OG.D 

An  a  1  ys  is  Me  t  hod  r  027  0D 

Bate  Col  looted; 

Extract,  Method :  35-8  0 A 

Date  Extracted:  11/01/2015  13: 45 

Sample  w t / v oi :  0 .10(g) 

Date  Analyzed:  11/05/2015  15:40 

Con.  EKttaflt  Vol- i  1{Mj) 

Dilution  Factor:  1 

injection  Volume:  l(uL) 

Levs  1  :  [I  ovr  /  uied )  L  gw 

%  Moisture; 

GBC  Cleanup:  (Y/N)  N 

Analysis  Batch  No. :  273506 

Units :  ug/Kg 

CAS  NO. 

COMPOUND  NAME 

RESULT 

Q 

RL 

MDL 

33-32-9 

Ace naphthene 

4  613000 

3400 

4  0 

208-96-8 

Ac  enap  ht hy 1  e  n  e 

453000 

3400 

20 

12 D- 12-7 

Anthracene 

55  55-3 

Be  nz  o [ a] an th r arena 

502000 

58 

59-32-8 

Senso [a] pyrene 

3400 

82  1 

BensoIbJ  fiuccantherie 

34O0 

"EtT 

Benzol g, hF ijperyisne 

500000 

3400 

207-08-9 

Eensofk] fluoranthene 

i— SltTOM 

3400 

38 

218-01-9 

Chrysene 

492000 

3400 

34 

53-70-3 

0 iben  z ( a  t h j a nth r  a  c on  * 

506000 

3400 

40 

206  -44-0 

Fluoranthene 

503000 

3400 

40 

86*73-7 

Fluor ene 

483000 

3400 

70  , 

193-35-5 

Indeno  [  1 1 1  r  .!  -  cd  J  pyrene 

50500D 

3400 

I 

9J -20-3 

Naphtha!  tii'j»-1 

438000 

3400 

56 

Phensmtiireiis 

518000 

TtT 

129-00-0 

Pyrene 

516000 

TT 

CAS  NO. 

SURROGATE 

SPEC 

Q 

rtFBTW  1 

2-Flu or  ablpb  eny 1 

93 

- 

4165-  60-0 

Nitrobenzene  d5  (Purr) 

79 

24  132 

1718  51  0 

p  Terphenyl  11 4  {Surr) 

102 

65  153 
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GC/MS  SEMI 

FORM  T 

VGA  ORGAN  ICS  ANALYSIS  DATA  3  HE,  FT 

Lab  Nameu  Test America  Buffalo 

•Job  NO,  t  4BCi~8  9467-1 

S'DG  No.  : 

Client  Sample  ID: 

Lab  Sample  ID:  LCS  4  8Q*r2735B6/'2-A 

Matri:-::  Water 

Lab  File  ID:  V&4276.D 

Analysis  Met ho dr  S270D 

Date  Co i Looted : 

Extract,  Method:  3  5 1 GC 

Date  Extracted:  11/06/2015  12:33 

Sample  w t / v  ol :  250 {ml } 

Date  Analyzed:  11/09/2015  14;56 

Con.  Extract  Vd.  :  1{Mj> 

Dilution  Factor:  1 

Injection  Volume:  2(uLJ 

Level  :  [  I  cm  /  uted  J  L  ov,1 

%  Moisture: 

GPC  Cleanup: (Y/N)  N 

Analysis  Batch  No. :  273910 

Units:  ug/L 

CAS  NO. 

COMPOUND  NAME 

RESULT 

Q 

Pi 

MDL 

33-32-9 

Aeenapbtheri* 

14.5 

5.0 

0,41 

208-96-8 

Ac  enap  ht hy I e  n  e 

14.7 

5.0 

D.38 

12 D- 12-7 

Anthracene 

14.8 

5.0 

0.28 

50-55-3 

Benzo[-a]  -anthracene 

15.0 

5.0 

0.35 

59-32-8 

Shore [ v] pyrene 

14.5 

5.0 

0,47 

IO 

!? .  t) 

or 

Retired  a,  h,  rjperyliEe 

IT.  i 

TcT 

OB- 

207-05-9 

14-4 

5.0 

Q,  73 

218-01-9 

15.0 

5.0 

0,33  ; 

53-70-3 

0  i  ben  z  { a  t  h >  a  nth  r  a  c  en  a 

15-5 

5.0 

0.42 

206  -44-0 

Fluoranthene 

15.4 

5.0 

0.40 

85*73-7 

Fluor ene 

15.0 

5.0 

0716 

193-35-5 

Indeno  [  1 , 1  r  .!  -  cd  ]  pyrene 

15.8 

5.0 

0 . 47 

9J -20-3 

Ndphtlial  iy  r>tt 

12.8 

5.0 

0.76 

Phenamthrene 

ITT? 

5,0 

OT" 

129-0Q-0 

Pyrene 

15TT 

57o 

o~Tl 

CAS  NO. 

SURROGATE 

SPEC 

Q 

2 -Fluor abiph  enyi 

*3 

4IPT7E 

4165-  60-0 

46  120 

1718  51  0 

p  Te  rphenyl  d  1 4  [  5ur  r  * 

98 

67  150 
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FORM  T 

GC/MS  SEMI  V DA  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Nairn*  s  Test Arne r ice  Buffalo 

•Job  NO.  i  4 8 0-0 9 4 61 » 1 

SCXi  No .  : 

Client  Sample  ID: 

Lab  Sample  ID:  LC5D  4 80-273073/ 3- A 

Matrix :  Waste 

Lab  File  ID:  KOORu 14107 . D 

An  a  1  ys  is  Me  t  hod 1  B27  OD 

Bate  Coil acred: 

Extract,  Method :  35-8  0 A 

Date  Extracted:  11/04/2015 

13:45 

Sample  w t / v oi :  0 .10(g) 

Date  Analysed:  ll/m/ 2015 

16:07 

Con.  EKttaflt  Vol- i  1{Mj) 

Di  lu 1 1  on  Factor :  1 

injeccion  Volume:  l(uL) 

Le ye  1  :  (I  ov?  /  iqed }  L  OVJ 

%  Moisture: 

GPC  Cleanup:  (Y/N)  N 

Analysis  Batch  No. :  273506 

Units:  ug/Kg 

CAS  NO. 

COMPOUND  flAI-lH 

RESULT 

Q 

PL 

MDL 

33-32-9 

Ace naphthene 

455000 

tiS^SSaai 

4  0 

20  B- 96- @ 

Ac  enap  ht hy 1  e  n  e 

452G0D 

20 

120- 12-7 

Anthracene 

492000 

3400 

B6 

56-55-3 

Be  nz  q  [  a] an th r ac  ene 

469000 

34  00 

58 

50-32-8 

Sense [a] pyrene 

471000 

3400 

82  1 

3400 

Bensoia, hF x j perylsne 

482000 

3400 

40  ; 

207-05-9 

4  9  1  00D 

3400 

30 

21B-01-9 

467000 

3400 

34 

53-70-3 

d  i  h  en  z  t  a  r  1lj  >  a  nth  r  a  e  nn  e 

481QQ0 

3400 

40 

206 -44*0 

Fluoranthene 

486000 

3400 

40  , 

86*73-7 

Fluor ene 

409000 

3400 

70 

193-35-5 

Indeno [ 1 , 2 1  3 -cd] pyrene 

474000 

3400 

93 

9J -20-3 

Naphthfol  y  r>tt 

428000 

3400 

56 

Ph  e  t  ant  Irene 

JWF 

TtT 

129-00-0 

Pyrene 

47  800  D' 

2I~ 

CAS  NO. 

SURROGATE 

SPEC 

Q 

rtFBTW  1 

2-Flu oroblph any 1 

93 

- 37-i5t 

4165*  60-0 

Nitrobenzene  d5  (Suit) 

82 

34  132 

1718  51  0 

p  Terphenyl  314  {Surr) 

96 

65  153 

FORM  I  02700 
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GC/MS  SEMI  VGA  AWA LYSIS  RUN  LOG 


Lab  Name i  TeebAmeixica.  Buffalo  Job  M-o*:  480-894 ti'l -1 

5DG  No ■-  r  ______  _  _ __ _ _ _ __ 

llbstruttient  ID;  HP5  97  3V _  Start  Date;  10/26/2015  19: 0? 

Ana  Batch  Number:  271206 _  End  Date:  10/27/2015  06:08 


LAB  SAMPLE  ZD 

CLIENT  SAMPLE  ID 

DATE  ANALYSED 

DILUTION 

FACTOR 

LAD  FILE  ID 

COLUMN  ID 

DFTFF  4ffa-^712097Z 

1D/-2E/2Q15  ]  9:07 

1 

mtI-5Sil  MB  0  x  2  5  ( pun} 

I. Z  48G- 271206/3 

10/26/2015'  19:36 

1 

R3EI-5S11  M3  0.25 (mm} 

IC  480-2^120674 

1U/26/ZD15  3D; 05 

1 

V63781.E 

IC  4  80-27  12(78/ 5 

1 0/26/27115  lCPTS- 

1 

¥537  82,11 

RXI-&S41  M3  0  7T5  (mm) 

icis  4aa-27iao»/e 

10/26/2015  21:04 

1 

V53783,L 

ftXI-5&il  MS  0,25  (rimf 

IC  4*0-271208/7 

1 0/26/3 015  Hi  33 

1 

¥537 84, D 

RXI-5Sil  MB  0x^5  (mml 

EESEEfi£fiEEK£ffi  9 

1 

V«7  85,D 

KXI^Sii  MS  0,25  (mm} 

IC  4*0-27120B/S 

1 

V53786.D 

R3EJ-5S11  MS  0*25  (Mml 

rev  430-271308/10 

10/26/2015  2":00 

Bl 

PJCI-SSil  MS  0,2 5 (mm) 

T c  4*0-271300/11 

1  0/26/2035  23:1? 

IC  400-271206/32 

i 

RKI-5SU  M3  0,25  tpim} 

IC  T&O *271200/13 

i 

R3EI*5Sil  MS^Olj(Enm) 

IC  460-27120B/14 

1 0/2  7/1 015  00:55 

i 

RKI“5Sil  MS  0,25 (mra) 

I'l'  480-27 1205/15 

1 0/27/2015  D] :21 

i 

EJtI-5Sil  MS  0,25  (mm} 

IC  400-271208/16 

ID/27/21315  01:57 

i 

RXI -5Sil  MB  0T25  (mm} 

IC  4  SO- 2^X208/ 17 

10/27/3T5  02:20 

X 

HKI-5Sil  MS  0.25 (mm} 

ICV  4sn  -271203/18 

10/Z7/20I5  02:43 

1 

RSI  -  5511  MS  0*25  (mm) 

IC  4*0-271205/19 

10/27/2015  0?: 17 

1 

R2EI-5S11  MS  0.25’(mm} 

IC  480  27 1203/ 20 

15/27/2015  03:45 

1 

m -5BI1  MS  0.25 (mm} 

1C  480-271208/21 

10/27/2015  04:14 

1 

m-5Sil  MS  0x2 5 (mm} 

IC  '4S(5-';vi7ngT:J 

WITOOH  dTTTT" 

1 

ItXI-SSil  MS  0  r£5  (mm) 

IC  ioO  TTT7 OfT‘23 

l o7'3 77” 1 0 iTT  35111 

1 

RXI-5511  MS  0x25 (ram) 

IC  4  80- 1 71503/2  <3 

ny?7./;oi5  o*:3? 

1 

RXI~5Sil  MS  0.2 5 (mm) 

IC  480-271200/25 

] 0/27/2015  OS:  OS 

1 

RX I - 5S i 1  MB  Ot25(pm) 

£27  rJD 
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GG/K5  SEMI  VGA  ANALYSTS  RUN  LOG 


Lab  Name:  TestAmerica.  Buffalo  Job  Mo. :  480-854 6.7-1 

SDS  No  f  i  ______  _  _ _ _ 

Instrument  ID*  HP5  97  3V _  Start  Batet  11/09/2015  12:27 

BafceU  Number :  273910 _  End  Date:  11/09/2(315  23:22 


LAB  SAMPLE  ID 

CLIENT  i$ AMPLE  ID 

DATE  ANALYZED 

DILUTION 

FATTOP* 

LAB  FILE  ID 

COLUMN  ID 

DETFP  4Ba-J7J9I0/2 

1 1709/2 015  32:27 

1 

V5427I-D 

AftI  -53 1  "l  M3  0x25  (Emu) 

CrVIS  460-273910/3 

1 

V54272~D 

RXI  *5Sil  MO  0.25  (hud) 

RL  480-7730111/4 

11^09/2815  13:2b 

1 

CCV  43  0  77  3  01 0/5 

1 1/09/2 015  13 jSG 

1 

KHI-SSil  M S  0  725  [nun} 

MB  4eO-2735ae/I-A 

U/09/Z015  J  4  :  2& 

1 

V54275.D 

m-5Sil  MS  0*25  (mm) 

11/09/2015  J4J-56 

1 

tf5427b*p 

BJtl-SBil  MS  0*25  [muO 

1 

m-5Sil  MS  0,25  (mm) 

zzzzz 

11/ warns  i5:55 

1 

R3EJ'5Sil  MS  0.25  (mini 

slsfl 

It ; 09/5  mis  2  0:51 

5 

m-5Sil  m  O.aS'(nm) 

zzzzz 

1X1/  09/  2  015  21:23 

1 

AXT-5311  MS  0*2 5 (mm) 

zzzzz 

11/33/2015  11:53 

H9I 

ZZ2ZE 

£l/tf37£oI£  22:23 

zzzzz 

11/09/7 Q15  ^2:52 

SSmS 

11/09/2015  i  ■: : :  r 

1 

1 

RHI-SSil  MS  0*2  5  (mm} 

£  2  7  rjp 
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GC/HH  SEMI  VGA  ANALYSTS  RUN  LOG 


Lab  Name i  TeetAmerica.  Buffalo  Job  Mo. :  480-894 6.7-1 

5DG  No ■-  r  ______  _ _ _ 

Instrument  ID;  HP5  97  3V _  Start  Date;  11/10/2015  10;3S 

Ansl^c-s  Batch  Number;  275999 _  End  Date;  11/10/2015  21;  15 


■JlflB  SAMPLE  ID 

CLIENT  SAMPLE  ID 

DATE  ANALYZED 

PI LOTION 

FACTOR 

LAD  FILS-  ID 

COLUMN  ID 

D FTP  V  JBQ-273990/2 

11/10/2015  1 Dz  38 

1 

V£0001_D 

WtI-5Sil  MB  0*25  (dim) 

CCV IS  480  273999/3 

lT? 10/2015  11;  57 

1 

V60OO2.D 

RXI-55ii  MB  0.25  (nun) 

RL  480-273SS9/4 

11/10/2015  11;  36 

1 

ccv  Wo  z/WfSTl 

11/10/2  015  12;  05 

1 

R3£I*5Sil  MB  G 725  (mm} 

lllZl 

U  MO/7015  ]  2:34 

1 

ft*I-5Sil  MB  G,25(mm> 

'Ki 

ZZ3ZZ 

i 

azaza 

11/10/2015  14; 00 

i 

REX-SSil  MB  0.2  5  (Irani 

zzzzz 

11/10/1015  14:29 

i 

RXX-5Sil  m  0.3  5 (ram) 

izzzz 

11/10/2015  14:56 

i 

m-5SSl  MB  0+2  5  (mm} 

11/10/2015  15;27 

i 

RKI-5S11  MB  0H25  Etran} 

■QHjttfiSXggfl 

zzzzz 

BlE£U£iiUKUUi 

1 

i 

EZI-5B11  MB  Qt25(lfl!E] 

/ :.  *~r*  j 

U/10/2015  ]0;54 

'  KI 

4ao-e94£i-2- 

Wtf-P2-03CI515-]  557 

11/10/2015  17:23 

2a 

V€0015_D 

RXI-5$i 1  MS  Q+25(ntm} 

4 £0-6 9 4 67-5 

WW-0 1-0105 15-1352 

11/10/2015  17:52 

r:H^ 

V€0Ulb,D 

RXI-5Sil  MB  Q.25 (mm} 

480*894*7  --6 

WW  01-041815  1600 

11/10/2015  1 8 ; 21 

20 

Y60017.D 

RKI-5S11  MB  Oh  25  (Irani 

4SC-S94S7-S 

W- 01  0507X5  1600 

11/10/2015  15:50 

20 

V60 01R.D 

RXl&Sil  MS  Q.25(mitiJ 

4 BO- 85467  10 

P  Cl  0305 IS  1557 

11/10/2015  10; 19 

20 

Y50019,D 

RXI  -5S11  MB  0.25  (iiueli 

4*0-83467-13 

P-01-05131S-1530 

11/ 10/2015  19:40 

20 

W020.D 

KSX-5S11  MS  0*2 5 (iran} 

4¥C-S 9467-18 

E-C 1-1 0151 4 -0910 

11/10/2015  20:17 

23T 

VG0O21.D 

MCI-SSil  MS  0  l£5  (urn} 

4&tf-6?Ttf7  19 

p  -01*10  ran -1120 

ll/ltt'/^PTS  T'1':Ak 

— 2iT 

V5CT02I.Ii 

RKI-SSil  MB  0,25 (ram) 

4SCl-89*fi7-*0 

P-fll-01 3015-0915 

11/10/  .'■•  0 1 c,  7171.5 

20 

V6C&23.D 

£27  rJD 
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GC/MS  SEMI  VO A  ANALYSTS  RUN  I/OO 


Lab  Name i  TesLArtiaiica  Buffalo  Job  Mo. :  480-854 677-1 

SDG  No ■-  r  ______  _ _ _ _ 

instrument  ID;  HF5  97  3V _  Start  Date;  11/11/2015  12;2Q 

Ana  a  Batch  Number:  274392 _  End  Date:  11/11/2015  22:57 


‘tflB  SAMPLE  ID 

CLIENT  SAMPLE  ID 

GATE  ANALYZED 

DILUTION 

FACTOR- 

LAti  PILE  IP 

COLUMN  ID 

OETPP  4 Sa-£7 4792/2 

11/11/2015  12r20 

1 

V&0CM.3-D 

AftI-5SU  MS  0±25  ( nun ) 

CCVIS  4o0  274592/3 

1 

V60044.Ii 

RXI -53ii  MS  G.25(mm) 

RL  4  BO -Z  M  392/4 

11/11/2015  1 3 ;  IB 

1 

RXI-55il  H3  Ox2  5rifM} 

IW^YTTdl 

11/11/ :  GTS  13TCr 

iaa 

“VBlIMBTE 

RXI-SSil  MS  G  ,23  (ran] 

480-69467-$  PL 

ww-oi-asc7i5-ie»0  pl 

11/11/2015  14:16 

100 

V€OQ47,P 

m- sen  ms  a.zs-tmn) 

4 BO-094 £7-20  VI 

P -01 -01 301 5-09(15  Dl 

1 1/11/2015  14:45 

100 

V6O04B * D 

RKI-SSil  MS  0.25  (injnl 

1 1/11/2015  15:14 

I 

I  ZZZZ 

11/11/2015  15:43 

1 

RXJ'SSii  MS  0,25  (inml 

2  SI  22 

11/11/2015  ifiii: 

1 

m-5Sil  MS  0.25 (mm) 

1.1/11/2  015  16:41 

Z  2  S3  3 

ll/ll/2f,|l5  17:10 

1 

RXI-SSil  MS  0,25  (nun) 

11/11/2  015  IT:  "3  9 

1 

RXI  5311  MS^ST^j  (mm) 

11/11/2015  IBiOB 

Bl 

ij 

SEZZZ 

U/U/2015  10:37 

1 

JUU-SSil  MS  0,25(msi) 

33323 

1  1/11/2015  ]  9:06 

1 

MJ-SSil  MS  0,25  (mm) 

BJ m,:  ‘ 

11/1 1/2015  19:35 

1 

HKl-5Sil  MS  0.,  25  (mm) 

ZZZZZ 

11/11/2015  ZD.:C4 

1 

RKI-5S11  MS  0,25  (nan) 

1 

22222 

11/11/2015  21:02 

1 

RXI  5S11  MS  0.25  (nun) 

23322 

11/11/2015  21:31 

1 

m-5Sil  MS  0,25  (mm) 

33323 

1 

Z2ZZ2 

1 

2212  Z 

11/11/2015  11:57 

1 

HCl-SSil  MS  0,2  5  (aim) 

£27  rJD 
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GC/MS  SEMI  VGA  SWA  LYSIS  RUN  LOG 


Lab  Name i  TestAttier  ica  Buffalo  Job  Mo. :  d BO-8 94 6."? -1 

$DS  No  - i 

lustrumerit  ID:  HP59V3K _  Start  Date;  10/23/gQ15  QS:06 

Ana  a  Batch  Number:  27Q613 _  End  Date:  10/23/2(315  11:46 


CAB  SAMPLE  ID 

CLIENT  Sfittfil £  ID 

DATE  ANALYSED 

DILUTION 

FACTOR 

LAB  FILE  ID 

COLUMN  ID 

D FTP P  460-270613/2 

10/0/2015  OS:  06 

1 

X0a9013B96TD 

RXI-53il  MS  Q.2S(mm) 

It  4  60  270&13/S 

.10/23/2016  n  6:33 

1 

XQ09&1ji£J99.D 

RXI-53ii  MS'  0.2E- (mm) 

IC  4  80  -270613/4 

10/23/2015  09:00 

1 

X009013300.L 

RXI-53ii  MS  □.SSfinfll} 

!■:  IS  -3  0 1 J  2 70 'Ll  £:  Z' ^ 

1  0“A2“3/¥gT5  tTgT2T“ 

— 3" 

“KOOWlBS^'II  D 

RXI-5sYl  MS  G .  2  5  [nun] 

1C  460- 270613/ £ 

1O/23/Z015  00!  54 

1 

« 009013902*0 

m-5?il  MS  0,25 (mini 

JC  460-270613/7 

10/23/a  01 5  m:21 

1 

X0a90i3903.r> 

HKI-5SU  MS  0*25 {mm* 

1 

RXI-5S i  1  MS  0,25  (mini 

lev  480  '270613/9 

10/23/2015  11:46 

l 

RXI~5£il  MS  0.  25  (uuelI 

S27rJP 
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GC/MS  SEMI  VO A  ANALYSTS  RUN  LOG 


Lab  Name i  TesLArtiaiica  Buffalo  Job  Ho. :  480-894  6.7-1 

SDONo.r'  _ _ _ _ _ _ 

instrument  ID;  HP5  97  3X _  Start  Date;  11/05/2015  10:14 

Ana  BafceM  Humber:  7 7 3 b 0 c  End  Date:  11/05/2(315  20:33 


1  JiAB  sample  id 

CLIENT  SAMPLE  ID 

LATE  ANALYZED 

01 LOT I DM 

FACTOR 

LAB  FILE  ID 

COLUMN  ID 

D FTP P  4SG-2735QG/2 

11/05/2015  10=14 

1 

X0090IJ094 .0 

m-53il  MS  0±25  ( nun 3 

PCVIS  400-27  9506/3- 

11/05/2015  10 : 42 

T 

K009014095 .  D 

RXI  -  53i  1  MO  CL  2  5  (mm) 

11/05/2015  14:19 

1 

KKI-5SH  M3  Q*2  5fifM} 

szzzz 

1‘1/057VT]T5  1474b- 

25" 

RZI:5SX1  MS  0,2 5 (ram] 

m  4  SO- 27307 3 /I-A 

11/05/2015  15:] 9 

1 

W9Q141G5  ,0 

m-5Sll  MS  0,25 itmj 

LCS  4&0-2730W2-A 

1 1/05/7  u 1 5  15:40 

1 

£009014105 *D 

RXI-SSiL  MS  0.25  (mm) 

“TiTWsroi?  T^T~ 

1 

m-5Sil  W~07JTUm> 

4BO-S94D-14 

03-01-331815-1530 

11/05/2 015  11?  34 

100 

X0090l-J10S,D 

REJ-SSil  MS  0.2  5  (mini 

4S0-694S7-15 

QS-Ol-0mi5-lW>0 

11/05/2015  17:01 

10 

xoo9oi-nopTn 

m-5Sil  MS  0.25  (BIB) 

411^594  ST-1  £ 

05^01-042615-1*08 

1  1/05/2015  ]W 

200 

xoo9onnoTD 

RXT-5311  MxS  0,2  5  (urn) 

400-69467  -n 

OS- 01  -050715-1630 

11/05/2015  17:55 

100 

K009D14111 .D 

RXI-55U  MS  0,25 (ran) 

4  00-8  94  67-211 

OS-bi' 101514- 0910 

”1175^77015  13:21 

100 

3(003014112,  E 

RXI  ■  5311  MS^STT^i  (rran} 

SISyiESUKSSifl 

| 

233EZ 

11/05/2015  ] 9 : 14 

1 

RXl-SSil  MS  0*25  (am? 

£££22 

1 1 / 05/2 0] 5  1  9:40 

1 

RXI -5311  MS  0x25  (bib) 

S3ZZZ 

] 1/05/2015  r  0 : d 0 

X 

m-5Sil  MS  0.25  (mm) 

ZZZZZ 

11/05/2015  20:33 

1 

RXI-5E11  MS  0,2S(mm> 

£  2  7  rJD 
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Tea t America  Buffs -J  Job  No.*  48:Gw394€7- 


655 


The  pound  sign  ( #}  in  the  amount  added  field  denotes  that  the  teageht  was  used  undiluted*  fill  ^aLcatls  lions  ate  paifoeiti&i  using  th-5  stated  consent l at ion  £•■: 
this  teagent. 


SEMI  VGA  BATCH  WORKSHEET 


656 


GC/M5  SEMI  VGA  BATCH  I'fGRKSHEfiT 


657 


The  pound  aign  («|  in  the  amount  added  field  denotes  that  the  tea-gent  was  used  undiluted.  All  calculations  ate  patfocstied  using  the  stated  concentration  £nc 
this  reagent. 


Method  8021B 

Volatile  Organic  Compounds  (GC)  by 

Method  8021B 
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FORM  n 

JC  VGA  SURROGATE  RECOVERY 


Lab  Kama:  Te a t.Arn^ r  1  ca  Eu f f a ]. □  Jab  Ho.  ;  480-8*34  5^-1 

SDG  No.: 

Ma  t  ±!  lie :  Water  Level :  L o» 

dC  Column  (lb  RTX-YGC  ID:  0.55  (mrrO 


Client  Sample  IB 

Lai?  Sample  IB 

TFT1  * 

8  I’ll  * 

WW-01  101&H-1120 

ISO  B946?  1 

139 

122 

tfW-0 1-0  315  IS- i 550 

•480-89467-3 

138 

135 

WW-91-0ll415-lrf? 

104 

96 

WW-01-O5(?iS15-15S5 

lib 

MM-0 1-0 53 01 5- 1500 

480-89467-9 

109 

91 

P-01-03131  5-1  511 

480-85467-11 

94 

as 

P-01 -05061 5-1552 

480-69467-12 

;  135 

123 

P-01  -04 0115 '1600 

430- 39461  Z1 

131 

i 

125 

P-Ql -01Z215  09*3 

4^0  “39  2  3 

124 

114. 

WW  01- 031315-  1531 

43  U  3  9 1 6T  724 

^TTfa  x 

126 

m  480-273207/3 

128 

123 

i£S  480-273207/4 

12T 

113 

LC$P 

4  30  -2  7  3207/ b 

133 

125 

TFT  «  a,  a,  a-TiiiluoroLoIUBn'jr 
BFB  -  4  -  E  e  qitloI  1  uo j; oJbe n s O Jie 


QC  [  1  M.l  TS 
£3-145 
64-141 


Hr  Column  to  fee  used!  to  flag  recover  values 
FORM  II  8 U2 1 E 
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mm  tv 

GC  VGA  METHOD  BLANK  SUMMARY 


Lab  N i  Te a t.Ame r  1  ca  Bu f f a 1 □  Job  Ho.  :  4BtVS9467-l 

SPG  No .  i 

Lab  Sample  ID;  MB  4BE>£7320?/3 


Mattie:  Water  Date  Extracted  :  11/05/2015  08:28' 


Lab  Pile  ID: (1)  3 

69023  *  D 

Lab  File  ID: (2)  3 

_6 9023 +  D 

Datu-  Analyzed:  (1) 

11/05/2015  08:25 

Rti  Le  Analyzed:  {2) 

11/05/2015  08:28 

Instrument,  ID;  (1) 

11P5  690-3 

Instrument  ID: {2) 

HP589G-3 

GC  Co luxm:  (1)  RTX-VGC  ID:  LK53  (mm)  GC  C olurtin:  (2)  RTX-VGC  ID:  0.53  [aim) 


THIS  METHOD  BLANK  APPLIES  TO  THF.  FOLLOWING  SAMPLES: 


DATE 

DATE 

CLIENT  SAMPLE  ID 

LAB  SAMPLE  ID 

Analyzed 

1 

ANALYZED  2 

T iCS  480-1:73207/4 

13/05/2015 

09:00 

1 1/05/2015 

09:00 

LCSD  480-273207/5 

11/05/2015 

09:31 

11/05/2015 

WW-  1-10151  '5-1120 

400-89467-1 

11/05/2015 

11:33 

11/05/2015 

11:33 

W-Ql-031313-1550 

480-89467-3 

11/05/2015 

im&M 

WW-Ol-04 14’1 5-1 640 

460-8 94  67^4 

11/05/2015 

WW™  01  -05  0615-1552 

480-89467-7 

11/05/2015 

13:10 

11/05/2015 

13;  10 

P-01-031315'1531 

430-89467-11 

11/05/2015 

15 : 10 

11/05/2015 

15:10 

P- 01“  05  0.615 -1552 

4S0-39467-12 

11/05/2015 

16-14 

11/05/2015 

16:14 

P— (Jl  -04  0113-1  6oo 

480-89467-2 1 

11 / 05/20 15 

16  +  45 

1 1/05/2015 

16:45 

WW-d  1  -Q5  201 i 

40D-894G7-9 

13/05/2015 

18141 

11/05/2015 

IB  HI 

P-01-01221 5-0940 

tep-S 9467-23 

11/05/2015 

19:13 

TTTosTsois 

19:13 

WW-01-0  3 1315-1 531 

400-39467-24 

11/05/2015 

19:4  4 

11/0.5/2015 

19:44 

FORM  XV  8fj2lB 
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Fom  x 

IDENTIFICATION  SUMMARY 


L aJj  N  a  me  i  Te  a t.  Arne  r  i  ea  Em  f  f  a  1  u 
SDQ  No.  : 

Client  Sample  11):  WW-01-liJl5l4^1l20 
InaUum&nL  ID  (1):  HP5S90-5 
Date  Attained  (I):  11/05/2015  11:33 

GC  Column  (1):  RTX-VGC  ID:  0.53  (mm) 


Job  NO  *  ;  4  8  Q.-  8  9  4  h'  7  ~  ; 


Lab  Saitfple-  ID:  4 80-6 9467-] 

Instrument  ID  (2)  :  HP56&Q—'3 

Date  Analysed  ■(;•:)■;  11/05/2Q15  lit 33 

Q&  Column  (2):  RTX-VGC _  lb:  0,  b2{mm) 


■ANALYTE 

COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

RPD 

FROM 

TO 

PEAK 

MEAN 

Benzene 

I 

3.49 

3.42 

57  ST 

m 

2 

4-17 

4.10 

4-24 

200 

Toluene 

1 

5*17 

5.59 

5.23 

11 

143*4 

6. 35 

5.2S 

5.42 

65 

FORM  X  BU21E 
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Fom  x 

IDENTIFICATION  SUMMARY 


Lab  Naiut  i  TeatAmerica  Buffalo 
3DG  No. : 

Client  Sample  IB:  W-0l-C3'l 915 -1550 
I^UumenL  ID  (1):  HF5S9Q-3 
Date  Analyzed  (1J:  11/05/2015  12:03 

GC  Column  ( 1}  :  REE-VGC  ID:  0.53  (imn) 


Job  NO  .  :  4  8  Q.-  8  9  4  b'  7  -  ; 


Lab  Sample:  IB:  ■!  6  L-R '-LI  67-3 

Iijstr umen L  ID  (2)  :  HF5S&Q-3  _ _ _ 

Date  Anaiy-ed  -(2);  11/05/2015  12:05 

GC  Column  (2):  ETX-VGC _  IB:  u  .  5  3  tinni) 


ANALYTE 

COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

RPD 

FROM 

TO 

PEAK 

MEAN 

Benzene 

I 

2 

4-10 

1200 

Toluene 

1 

■fill 

5.09 

240 

2 

6.35 

6.2B 

£.42 

330 

m, p-X/lene 

1 

7.76 

7.90 

75 

m 

2 

9,97 

9,91 

4700 

FORM  X  B021E 
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Fom  x 

IDENTIFICATION  SUMMARY 


L  aJj  N  a  ms.  i  Teat.  Airier  lea  Buff  -a  In 
SDQ  No.  : 

Client  Sample  11):  WW-01-C4 1415 -1640 
In* U ume n L  ID  ( 1 )  :  HF5B9>>3 
Date  Analysed  (1):  11/05/2015  12:38 

GC  Column  f.l):  RTX-VGC  ID:  0,53  (mm) 


Job  No  .  :  4  8  Q:- 89467-1 


Lab  Satttple-  ID:  400-69467-4 
Instrument  ID  (2) :  HP563Q— 3 
Date  Analysed  '(2)  ;  11/05/2015  12:3fr 

Q&  Column  (2):  RTX-VGC _  ID:  0,53  (min) 


ANALYTE 

COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

RPD 

FROM 

TO 

PEAK 

MEAN 

Benzene 

I 

3.42 

T7QT 

iaoo 

10.  & 

2 

4-10 

4^24 

Toluene 

1 

5,17 

5,65 

5.23 

15,0 

6 ,36 

6.2B 

6.42 

iaoo 

Et hyLbensene 

1 

7,56 

7.42 

7 . 56 

450 

30.3 

2 

5,64 

9,55 

9.69 

630 

m, p -Xylene 

1 

7.S6 

7.76 

1.90 

300 

1  61 . 3 

2 

UJ 

4? 

-4 

9.91 

10.05 

2800 

FORM  X  8  0215 
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FORM  X 

IDENTIFICATION  SUMMED V 


Lab  Ndittt i  TeatAmerica  Buff a In 
3DG  No. : 

Client  Sample  ID:  WW-01—C5  0615 -155.2 
I^UumenL  ID  (1):  HF58  9CH3 
D&te  Analyzed  (i).  :  11/05/2015  13:10 

GC  Column  U):  ETX-VGC  ID:  0,53  (mm) 


Job  NO,:  48089467-1 


Lab  Sample  ID:  4 EJO-6 9fl 67-'/ 

Instrument  ID  (2)  :  HP569Q-3 

Date  Analyzed  ■(  2 )  :  11/05/2015  13:10  _ 

GC  Column  {2):  RTX-VGC _  lift  'j,  blNmmt 


ANALYTE 

'COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

RPD 

FROM 

TO 

PEAK 

MEAN 

Benzene 

I 

7.41 

3.56 

1900 

2 

4.10 

4^24 

Toluene 

1 

5,17 

5,09 

■sn 

14  00 

2 

6 ,35 

5,28 

1600 

Et hyLbensene 

1 

7,50 

7.42 

890 

27.4 

2 

5,54 

9.55 

KB^fl 

1200 

m, p -Xylene 

1 

7 .  84 

7.76 

7.90 

2200 

77.0 

2 

5,53 

9791“ 

10.05 

5000 

FORM  X  80215 


Page  258  of  326 


11/13/2015 


664 


FORM  X 

IDENTIFICATION  SUMMARY 


Lab  Ndiut  i  TeatAraerica  Buff  ala 
3DG  No. : 

Client  Sample  ID:  W- 01-05 20 15 -1500 
I^UumenL  ID  (1):  HF5890-3 
Date  Analyzed  (1J;  11/05/2015  1S:41 

GC  Column  fl):  ETX-VGC  ID;  0,53  (mm) 


Job  NOC  4-8:D-6  9467  *  1 


Lab  Sample  ID:  4  RCA6  94  £7- 9 
InsLrumenL  ID  (2)  :  HP569G— 3 
Date  Anaiy-ed  ■(;■:)  t  11/05/2015  18:41  _ 

GC  Column  {2):  RTX-VGC _  ID:  u,  5  2  (mm} 


ANALYTE 

COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

FROM 

TO 

PEAK 

MEAN 

Benzene 

1 

3,50 

3.44 

3.56 

670 

mm 

2 

4-11 

4-25 

590 

Toluene 

1 

■2U 

5,10 

5.24 

37 

m 

2 

6,35 

6.23 

6.43 

non 

- 

ei,  p  Xylene 

1 

7.R5 

7.7B 

7.32 

56 

Hill 

9,96 

9.94 

10,08 

1600 

o- Xylene 

1 

6.67 

9.79 

0.33 

160 

32.2 

2' 

11,04 

10.32 

11.06 

220 

FORM  X  BD21E 
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Fom  x 

IDENTIFICATION  SUMMARY 


Lab  Name:  Teat.  America  Buffalo 
SDG  No .  : 

Cl  leave  Sample  ZD:  F-0 1-03X3 15-1531 
In* U uma n L  ID  ( 1 )  :  HF5S90-3 
Date  -Analyzed  {1)  :  11/05/2015  15:10 

GC  Column  ( 1} :  KTX-VGC  ID:  0,53 (mm) 


Job  NO  .  :  4  3  Q.-  8  9  4  h'  7  ~  1 


Lab  Sample:  i  L' :  4  ^  67-]  1 

Iijstr umen L  ID  (2)  :  HP589Q-3 
Date  Analysed  '(2)  :  11/05/2015  15:10  _ 

GC  Column  {2):  RTX-VGC _  IBS  b,  blMmitO 


•ANALYTE 

COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

RPD 

FROM 

TO 

PEA?: 

MEAN 

Benzene 

I 

3,51 

■B£l 

3.5* 

24  00 

2 

4-18 

4-11 

4-25 

670 

Toluene 

mm 

5,13 

260 

mm 

6 . 3  la 

6.43 

200 

m, p-X/lene 

i 

7*91 

7.7B 

7.92 

110 

2 

9.9S 

9,94 

1700 

FORM  X  8  0215 
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FORM  X 

I DENT T FT CAT ION  SUMMARY 


Lab  Name:  Tent.  America  Buffalo 
SDG  No .  : 

Client  Sample  ID:  P-0 1-050 615-1552 
In* U uma n L  ID  ( 1 ) :  HF5B9Q-? 

Date  Analyzed  (1>  :  11/05/2015  16:14 

GC  Column  ( 1} :  KTX-VGC  ID:  0,53  (mm) 


Job  NO ,  ;  4  S  Q:- 89467-1 


Lab  Sample-  ID:  '"l  8 1,-89467-12 
Instrument  ID  (2)  :  HP559CK3 
Date  Anaiy-ed  '(2)  :  11/05/2015  16:14  _ 

GC  Column  (2):  RTX-VGC _  ID:  0,52  (mm) 


•ANALYTE 

'COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

RPD 

FROM 

TO 

PEAK 

MEAN 

Benzene 

I 

3,51 

3.4  4 

5.56 

14U0 

2 

4-11 

4-25 

Toluene 

1 

5.24 

2 

6.37 

6.43 

190 

m, p-Xylene 

1 

7,89 

7.7B 

7.92 

50 

194  .7 

2 

9.9B 

9,94 

38130 

FORM  X  8 02 IE 
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Fom  x 

IDENTIFICATION  SUMMARY 


Lab  Namai  Teat.  Awe  rice  Buffalo 
SDG  No .  : 

Cliertt  Sattple  ID:  P-0 1-04 0115-1 600 

In* U uma n L  ID  ( 1 )  :  HP5B3Q-3 

Date  Ana lyzed  (1> ;  1 1/05/2015  16: 45 

GC  Column  U):  KTX-VGC  ID:  Q.  53(JfotiO 


Job  Nd.  :  483-594 67 -I 


Lab  Caniplc:  ID: 

iMtrunenL  ID  (2)  :  HF559Q-3  _ 

Date  Analyzed  '(2):  11/05/2015  16:45 

GC  Column  (2):  RTX-YGC _  ID:  ■_■,  5L-  (mm} 


ANALYTE 

'COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

FROM 

TO 

PEAK 

MEAN 

Benzene 

I 

3,51 

■Bl 

HH 

2 

4-10 

6100 

Tblpette 

1 

5500 

1 1.0 

6  .36 

6100 

Et  hyJLbensene 

1 

7.51 

7.50 

3700 

7 . 1.  j 

Z 

9.71 

3900 

m, p -Xylene 

1 

7.85 

7.76 

7. 92 

770CH 

47.1 

2' 

3.59 

9.94 

10.  OS 

12000 

FORM  X  Bui  IE, 
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form  x 

I  DENT  T  FT  CAT  I  ON  SUMMARY 


Lab  N ame ;  Teat-Airier leg  Buff a  1. o 
SDG  No .  : 

Client  Sattple  ID:  p~0 1-01 2 215-0345 
I^UumenL  ID  (1)  :  HP5S9»>3  __ 

Date  Analyzed  (1)  :  11/05/2015  19:13 

GC  Column  fl ) :  REE-VQC  ID:  0.53  .(mm] 


Job  NO.. i  4SQ.-8 9467*1 


Lab  Couple  !]_■:  i1FH>B  94  67-23 
Instrument  ID  (2)  :  HP569Q-3 
Date  Analyzed  '(I)  :  11/05/2015  19l13 

GC  Column  {2):  RTX-VGC _  ID:  'j,  bl3  (mm) 


•ANALYTE 

COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

FROM 

TO 

PEAK 

MEAN 

Benzene 

I 

3,51 

3.44 

160 

2 

M18 

4-11 

4*25 

19 

Toluene 

1 

510 

5.24 

7.9 

2 

16.35 

6.29 

uu 

9.6 

m, p-Xylene 

1 

7.05 

00 

r- 

r~ 

7.32 

6.0  : 

160.7 

2 

9.96 

9.94 

80  | 

FORM  X  8  0215 
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Fom  x 

I  DENT  T  FT  CAT  I  ON  SUWMftfcY 


Lab  Ndittt  i  Teat. Airier i_oa  Buffalo 
3DG  No. : 

Client  Sample  ID:  WW-01-C3I315-153I 
I^UumenL  ID  (1):  HF5B9Q-3 
Date  Analyzed  {1)  i  11/05/2015  19:44 

GC  Column  U):  ETX-VGC  ID:  0,53  (aim) 


Job  NO *, i  450^99467-1 

Lab  Sample-  ID:  ■! FI i .-fj 67-.T4 
1M t rumen D  ID  \2}  :  HP5590-3 
Date  Analyzed  '(2)  :  11/05/2015  1?:44 

GC  Column  (2):  RTX-YGC _  ID:  u,  b3  (mm) 


FORM  X  Bui  IE, 
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FORM  X 

I DENT T FT CAT I ON  SUftM ARY 


Lab  Nflttn&i  Teat.Arri^r ic-d  Buffalo 
SDG  No .  : 

Client  Sattple  ID: 

IftfiUiment  ID  (1)  :  HP5B3CH3 

Date  Analysed  (I)  :  11/05/2015  09:€r0 

GC  Column  f.l):  ETX-VGC  ID:  0.53  (rmn] 


bij  Nd  .,i  48Q--B9467-1 


Lab  Sample  ID:  LCS  .390-273207/4 

Instrument  ID  (I):  HF5550-3 _ _ 

Da t a  Ana i yn ad  ■( 2 )  :  11/05/2015  QPrOu 

1  umn  {2):  RTX-VGC _  lift  u,  53  (mm) 


ANALYTE 

COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

FROM 

TO 

PEAK 

— 

MEAN 

Benzene 

1 

3.49 

3.42 

3.S6 

3.62 

9.0 

2 

4-17 

4.10 

4-24 

3.96 

TdMane 

1 

5.17 

5.09 

5.23 

3„  52 

m 

2 

6.35 

K2U 

6.42 

3.  90 

Et  hylbensene 

1 

7.51 

7.42 

7.56 

3.58 

11.0 

2 

9.69 

3,99 

m, p -Xylene 

1 

7 .  86 

7.76 

7.90 

7.32 

a.  a 

21 

10.00 

9.91 

10.05 

8.00 

c-ttyl^ue- 

1 

8.87 

8.77 

8,91 

3,53 

11,2 

2 

10.99 

"TOT 

“11.04 

JT1^ 

FORM  X  8  0215 
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FORM  X 

I DENT T FT CAT I ON  SUMMARY 


Lab  Tagt.Awer ica  Buffalo 

SDG  No .  : 

Client  Sample  ID: 

Ins U uine nt  ID  ( 1 )  :  HF5B90-3 

Data  Analysed  (1):  11/05/2015  09:51 

GC  Column  f.l):  ETX-VGC  ID:  0,53  (mm) 


Job  NO,i  4 a 0-89467-1 


Lab  Sample  ID:  LCSP  4BCK2732Q7/5 

Instrument  ID  (2):  HP569CA3 _ 

Da t a  Aba ty* ad  ■( 2 )  :  11/05/2015  09:31 

07  Column  (2):  RTX-VGC _  ID:  cb^nnii) 


ANALYTE 

COL 

PEAK 

RT 

RT  WINDOW 

CONCENTRATION 

RPD 

FROM 

TO 

PEAK 

MEAN 

Benzene 

I 

3.49 

3.42 

S.Sfi 

3.63 

10.0 

2 

4-17 

4-10 

4^24 

4  *  02 

Toluene 

1 

5,16 

5,  09 

5,23 

3*49 

12.3 

6.35 

6.2B 

6.43 

3*95 

Et hylbensene 

1 

7,51 

7.42 

7*56 

3*63 

2 

9,63 

9.69 

4,01 

m, p -Xylene 

mm 

BBSS 

7.90 

7.43 

m 

mm 

10.05 

0*04 

c-ttyl^ue- 

1 

ft,  s<s 

8.77 

8,91 

3,56 

m 

2 

1Q.90 

“11.04 

4,00  ' 

FORM  X  80215 
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FORM  I 

CC  VGA  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  N  ame  ;  Te  at  Ame  r  i  ca  Buff  a  ].  a  Job  No i  4  8  0  •-  8  9  4  67  *  I 


SPQ  No .  : 


Client  Sarrple  ID:  WW-01- 1015 14 -1120 

Lab  Sample  ID:  4&0-&94fi?7-l 

Matrix ;  Water 

Lab  File  ID;  3  69D27..D 

Analysis  Met hod r  802 IB 

Date  Collected!  10/15/2014 

11  i  20 

Sample  wt / vol :  4  d  funL ) 

Date  Analyzed:  11/0S/2Q15 

11:33 

Soil  Aliquot  Vol: 

Di  1  u  1 1  on  Fa c  tor  :  2  0  ■] 

Sol  I  Bjcttact  Vo l  -  * 

GC  Column:  KMt-VGC 

ID:  0.53 [mm} 

ft  Moisture: 

Levs 1 :  [low/ med }  L  ow 

Analysis  Batch  No. r  273207  Units t  ug/L 


CAS  NQ, 

COMPOUND  NAME 

Q 

RL 

MDL 

71  43-2 

Bensens 

320 

H 

4.7 

IAB-I3B-3 

Toi  uenfc 

11 

J  H 

40 

7,1 

" IP 0-11-1 

K 

40 

F7T 

170601-23-1 

m, p -Xylene 

ND 

E 

80 

11  ’ 

9,5-47-6 

o-Kyl ene 

HV 

II 

40 

5.4 

1330-20-7 

Kylenes,  Total 

m 

H 

120 

U 

CAS  MO, 

SURROGATE 

%REC 

0 

LIMITS 

afa(  a-Tri-f Tuoxot-Qluene 

139 

63-145 

4  60-013-4 

4  -8  rorao  f  1  uot  obenzene 

122 

64—151 

FORM  I  But IB 
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FORM  I 

CC  VGA  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  N  am£  i  Te  at  Ame  r  i  ca  Bu  f  f  a  1  o  Job  Nd  *.  t  4  8  (]•*■  8  9  4  £ 7  - 1 


SPQ  Wo .  : 


Client  Sarrple  ID:  WW-0 1-031515 -1550 

Lab  Sample  ID:  <180-8  34  67-3 

Matrix;  Water 

Lab  File  ID;  3  q902B-D 

Analysis  Met hod r  802 IE 

Date  Collector  03/19/2015 

15  : 50 

Sample  wt / vol :  4  d  funL ) 

Date  Analysed:  11/05/2015 

12:05 

Soil  Aliquot  Vol. : 

Di  iutiori  Fac  t os  :  8  0  G 

Sol  I  Bjcttact  Vo l  -  * 

GC  Column:  KHt-VGC 

ID:  0.53 [mm} 

ft  Moisture: 

Levs  1 :  [low/  pped }  L  cw 

Analysis  Batch  No. :  273207 

Units:  ug/L 

CAS  NQ. 

COMPOUND  NAME 

Q 

RL 

MDL 

71  43-2 

Bensens 

1500 

K 

IS 

IflB-GS-3 

Tol  uenfc 

H 

160 

28 

" IP 0-11-1 

Et  hyljbensene 

ND 

H 

w 

2T~ 

170601-23-1 

m, p -Xylene 

“ T3” 

J  H 

320 

43 

95-47-6 

o-Kyl ene 

uv 

IT 

180 

22 

133'0^20-T 

Kyi.  an  as,  Total 

75 

J  H 

480 

43 

CAS  MO. 

SURROGATE 

%REC 

0 

LIMITS 

9S-08-E 

afa(  a-Trif  Inoxot-Qliiene 

63-145 

460-08-4 

4  -8  rorao  f  1  uot  cbenzerie 

125 

64—141 

FORM  I  BUT IB 
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FORM  I 

CC  Vo A  ORGANICS  ANALYSIS  DATA  Si i LET 


Lab  N amt-  i  Te^tAtner ica  Buffalo 

■Jot  NO.;  480-89467-1 

SDQ  No.  : 

Client  Sarrple  ID:  WW-01-041 415-1 GflO 

Lab  Sample  ID:  480-89467-4 

Matrix;  Water 

Lab  File  ID;  3  69029- D 

Analysis  Met hod r  602 IB 

Date  Collected r  04/11/2015 

1  o:  *i0 

Sample  wt / vol :  4  4  funL ) 

Date  Analysed:  11/05/2015 

12 ;  38 

Soil  Aliquot  Vol: 

Dilution  Factor:  200 

Sol  I  Bjcttact  Vo l  -  * 

GC  Column:  RJX-VGC 

ID;  0 . 5 3 [ mm J 

fe  Moisture: 

Levs  1 :  [low/  tired }  L  ow 

Analysis  Batch  No. r  273207  Units t  ug/L 


CAS  NCR 

COMPOUND  NAME 

Q 

RL 

MDL 

71  43-2 

Bensens 

1S00 

K 

4.7 

IflB-GB-3 

Toi  uenfc 

890 

H 

40 

7.1 

1D0-1I-I 

Et  hyljbeasene 

SFF 

H 

40 

FT T 

170601-23-1 

m, p -Xylene 

300 

ft 

60 

11  ’ 

9,5-47-6 

o-Kyl ene 

UR 

ft 

5.4 

1330-20-7 

H 

120 

11 

CAS  MO. 

SURROGATE 

%REC 

0 

LIMITS 

9S^0R-e 

afa(  -a-T  ri  f  1  u.-.-rotoluen*? 

104 

63-145 

4  60-00-4 

4  -8  rrorao  f  1  uoc  ^benzene 

96-1 

64-151 

FORM  I  But IB 
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FORM  I 

GC  VO  A  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  N am£ ;  ?e at.  Ame r  i  ca  Bu f f a  1  o  Job  Nd  <  i  480^094 61  *  1 


SPG  No .  : 


Client  Sarrple  ID:  WW-01-05? 0615 -1552 

Lab  Sattple  ID:  4&G-89467-7 

Matrix;  Water 

Lab  File  ID:  3  S903Q.D 

An  a lys  i s  Me t  hod  r  802 IB 

Date  Coi Leered:  05/06/2015 

15:5  2 

Sample  wt  f  vol :  4  4  funL ) 

Date  Analysed:  11/05/2015 

13:10 

Soil  Aliquot  Vol.: 

Dilution  Factor:  200 

Soil  BKttact  Vol-; 

GC  Column:  3T&-VGC 

ID:  0.53  (mm) 

ft  Moisture: 

L& ve  1  :  [1  ow  /  nred }  L  ovt 

Analysis  Batch  No. r  273207  Units t  ug/L 


CAS  NQ. 

COMPOUND  NAME 

Q 

Pi 

MDL 

71  43-2 

Bensens 

1500  ; 

H 

40 

4.7  ; 

IflB-SB-3 

Tol  uen£ 

14  OD 

H 

40 

7.1 

fBKI 

H 

FT 7" 

179601-23-1 

m, p -Xylene 

2200 

E 

60 

11  ’ 

95-47-6 

o-Kyl ene 

E 

40 

5.4 

'  1330-20-7 

Kyi an as,  Total 

2200 

H 

120 

11 

CAS  MO. 

SURROGATE 

%HEC 

0 

LIMITS 

9S-00-E 

a  ,  a,  a-Tri.f  Uiorotoluens 

125 

63-145 

460-00-4 

4 -Bromof lucrofoenzene 

ns 

64-iil 

FORM  I  8DS IE 
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FORM  I 

GC  Vo  A  ORGANICS  ANALYSIS  DATA  SHEET 


lab  Name:  TestAmerica  Buffalo  Job  NO,  i  48Q~B  94  (57-1 


SPQ  Wo .  : 


Client  Darrple  ID:  WW-0 1-052015 -1500 

Lab  Sample  ID:  480-69467-9 

Matrix;  Water 

Lab  Fils  ID;  3  69039.,  B 

Analysis  Met hod r  802 IB 

Date  Col tected:  85/20/2015 

15 : 00 

Sample  wt / vol :  /Id  funL ) 

Bate  Analysed:  11/05/2015 

IB ;  41 

Soil  Aliquot  Vol: 

Dilution  Factor::  JT)0 

Sol  I  Bjcttact  Vo l  -  * 

GC  Column :  KRt-VGC 

ID:  0.53 [mm} 

ft  Moisture: 

Levs  1  :  [low/  med }  L  gw 

Analysis  Batch  No. r  273207  Units t  ug/L 


CAS  NQ. 

COMPOUND  NAME 

Q 

Pi 

MDL 

71  43-2 

Bensens 

670 

H 

46 

4.7 

ICB-8B-3 

Tol  uen£ 

67 

H 

40 

7,1 

IDO-Il-I 

H 

40 

F7T 

179601-23-1 

m, p -Xylene 

J  H 

eo 

11  ’ 

95-47-6 

o-Kyl ene 

H 

40 

5.4 

;  1330-20-7 

Xylenes,  Total 

220 

K 

120 

U 

CAS  MO. 

SURROGATE 

%REC 

0. 

LIMITS 

9S-0R-E 

afa(  a-T  ri  f  1  u.-.-rotoluens 

lag 

63-145 

4  60-011-4 

4  -8  rorao  f  1  uoc  ^benzene 

vF 

64—181 

FORM  I  8  DUE 
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FORM  T 

CC  VGA  ORGANICS  ANALYSIS  DATA  SR RET 


Lab  Kama  s  Teat;  America  Buffalo 

Job  NO. i  480-09467-1 

SDG  K  a . : 

Client  Sarrple  ID:  F-0 1-0313 13-1 5 3 I 

Lab  Sample  ID:  <180-8  94  67-11 

Matrix :  Mater 

Lab  Fils  ID;  3  69033- D 

An  a iys is  Met  hod  r  602 1R 

Date  Col l ected r  03/1372015 

15:31 

Sample  wt /  vo  l :  4 4  (ruL ) 

Date  Analysed:  11/05/2015 

lb;ia 

Soil  Aliquot  Vol: 

Di  iuLion  Fee  tor  :  2.000 

Sol  I  Extract  Vol .  i 

QC  Column:  R!Ki-VGC 

ID:  0.53 (mm} 

&  Moisture: 

be  ye  1  :  ( 1  o w  /  med }  L  avt 

Analysis  Batch  No. :  273207 

Units:  ug/L 

CAS  NCR 

COMPOUND  NAME 

Q 

RL 

MDL 

71  43-2 

Bensens 

2400 

H 

400 

47 

IflB-GB-3 

Toi  uenfc 

J  H 

400 

71 

IDO-Il-I 

Et  hyljbensene 

HD 

H 

400 

ST 

170601-23-1 

m,  p  -Sylene^ 

no 

J  H 

800 

no 

95-47-6 

o-Xyl ene 

NO 

IT 

400 

54 

1330-20-7 

Xylenes,  Tots] 

no 

J  H 

1200 

110 

CAS  MO- 

SURROGATE 

%REC 

0 

LIMITS 

os-og-g 

8,a,  a-T  ri  f  1  u.-.-rof.oluene 

04 

63-145 

460-00-4 

4  -8  rortio  f  1  uoc  cbenzerie 

G5 

64-141 

FORM  I  8 DRIB 
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FORM  T 

CC  VGA  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Kama :  Test;  America  Bufralc 

Job  NO. i  4&D-&9467~1 

SDG  K  a . : 

Client  Sarrple  ID:  P-01-050  615-1552 

Lab  Sample  ID:  460-&9467-12 

Matrix :  Mater 

Lab  File  ID;  3  £9035. D 

An  a iys is  Me  t  hod  r  602 IB 

Date  Collected:  05/06/2015 

15:52 

Sample  wt / vo i :  4  4  fml* ) 

Date  Analyzed:  11/05/2015 

16:14 

Soil  Aliquot  Vol: 

Dilution  Factor:  400 

Sol  I  Extract  Vol-  : 

GC  Column:  BTK-VQC 

ID:  0.53 (mm) 

fe  Moisture: 

Levs  1  :  [low  / tned }  L o>i 

Analysis  Batch  No. :  2732 07 

Units:  ug/L 

CAS  NQ. 

COMPOUND  NAME 

Q 

RL 

MDL 

71  43-2 

Benzene 

14O0 

H 

8€ 

'^Kll 

IAB-I3B-3 

Toi  uenfc 

120 

H 

80 

14 

IDO-Il-I 

Et  hyljbensene 

ND 

H 

WiT 

n 

170601-23-1 

m, p -Xylene 

W~ 

J  H 

160 

22 

95-47-6 

o-Kyl ene 

uv 

11 

QO 

11 

1330-20-7 

J  H 

24  0 

CAS  MO. 

SURROGATE 

%REC 

Q 

9s-os-e 

afa(  a-Trif  luoxot-Qluene 

135 

63-145 

460-00-4 

4  -8  torso  f  1  uot  obenzene 

TW] 

64-141 

FORM  I  Bui IB 
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FORM  I 

CC  VO A  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  M a  me :  Test; America  Buffalo 

Job  NO.;  480--&9467-1 

SDG  No.: 

Ul lent  Sarr pl&  ID:  P-0 1-040 115-1600 

Lab  .Sample  ID:  480-894  67-21 

Matrix:  Water 

Lab  File  ID;  3  69036- D 

An  a lys  is  Me  t  hod  r  802 IB 

Date  Cbil netted:  04/01/2015 

lb:OG 

Sample  wt / vo i :  4  4  [ml* ) 

Date  Analysed:  11/05/2015 

16145 

Soil  Aliquot  Vol: 

Dilution  Factor:  BOG 

Sol  I  Bjcttact  Vo l  -  * 

GC  Column:  RTft-VGC 

IDt  0 . 53  (mm.) 

ft  Moisture: 

L & ve  1 :  [low/ tied }  L ot/ 

Analysis  Batch  No. ;  273207 

Units;  ug/L 

CAS  NQ. 

COMPOUND  NAME 

Q 

RL 

MDL 

71  43-2 

Benzene 

14000 

H 

160 

19 

IflB-138-3 

Toi  uenfc 

550  D 

H 

160 

28 

" IP 0-11-1 

Et  hyljbeasene 

T700 

H 

TW~ 

IT~ 

170601-23-1 

m,  p  -Sylene^ 

TTUtT" 

H 

43 

95-47-6 

Q-Xyl ene 

HD 

n 

160 

22 

1330-20-7 

Xylenes,  Tots] 

7700 

H 

480 

43 

CAS  MO. 

SURROGATE 

%REC 

0. 

LIMITS 

9S-08-E 

afa,  a-Trif  luoxot-Qluene 

131  ' 

63-145 

460-00-4 

4  -8  torso  f  1  uot  cbenzetie 

LU 

64-111 

FORM  I  BUL  I  B 
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FORM  T 

CC  VGA  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Nams :  Test. America  Buffalo 

Job  NO.  i  48*1-89467-1 

SDG  No.: 

Client  Sarrple  ID:  p- 01-012225-0940 

Lab  Sample  ID:  480-89467-23 

Matrix:  Mater 

Lab  Fils  ID;  3  S9D4G-D 

An  a iys is  Met  hod  r  802  IB 

Date  Col Lepted;  01/22/2015 

D9:4S 

Sample  wt / vo 1 :  4  4  funL ) 

Date  Analyzed:  11/05/2015 

19:13 

Soil  Aliquot  Vol: 

Dilution  Factor:  8R0 

Sol  I  Bjcttact  Vo l  -  * 

QC  Column:  KMt-VGC 

ID:  0.53 (mm} 

fe  Moisture: 

L & ye  1  :  £  low/  med }  L  oyi 

Analysis  Batch  No. r  273207  Units t  ug/L 


CAS  NQ. 

COMPOUND  NAME 

Q 

Pi 

MDL 

71  43-2 

Bensens 

160 

H 

3.6 

'^KS^ 

Ifl9-GB-3 

Toi  uene 

7,  & 

H 

3.6 

0.65 

IPO -11-1 

H 

6 

0,52 

170601-23-1 

m, p -Xylene 

6T& 

J  H 

7.3 

oTW 

9,5-47-6 

o-Kyl ene 

m 

IT 

3,6 

0-49 

1330^20-7 

Kylenes,  Total 

6,8 

J  H 

11 

0,98 

CAS  MO. 

SURROGATE 

%REC 

0. 

LIMITS 

9S~0R~E 

afa(  a-Tri-fluoxotoluene 

124  1 

460-00-4 

4  -8  torso  f  1  uot  obenzetie 

in 

FORM  I  But IE 
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FORM  T 

CC  VGA  ORGANICS  ANALYSIS  DATA  SHEET 


L  ab  Name:  Test  America  Buffalo 

Job  NO . i  4  80-8  9467  * 1 

SDG  No.  : 

Client  Sarrple  ID:  WW-01-C31315-153I 

Lab  Sample  ID:  480-89467-24 

Matrix;  Water 

Lab  Fils  ID;  3  fi904l. B 

Analysis  Met hod r  802 IE 

Da te  Col L  t ed  r  03/ 13/ 2015 

15:31 

Sample  wt / vol :  4  d  funL ) 

Dat^  Analysed:  11/05/2015 

19:44 

Soil  Aliquot  Vol: 

Dilution  Factor:  'V 

Sol  I  Bjcttact  Vo l  -  * 

GC  Column:  R!Hi-VGC 

ID:  0.53 (mm) 

fe  Moisture: 

Levs  1  :  (I  qw  /  med }  L  QVi 

Analysis  Batch  No. :  273207 

Units:  ug/L 

CAS  NCR 

COMPOUND  NAME 

Q 

RL 

MDL 

71  43-2 

Bensens 

12 

H 

0.51 

0.11  : 

IflB-GB-3 

Tol  uen£ 

1-4 

0.51 

0*16 

IDO-Il-I 

Et  hyljbensene 

ND 

oTTT 

170601-23-1 

m,  p  -Sylene^ 

ND 

ft 

1,8 

072LT 

95-47-6 

o-Kyl ene 

3*7 

it 

0,03 

0-12 

1330^20-7 

Xylenes,  Total 

3.7  j 

R 

2.7 

0.25 

CAS  MO. 

SURROGATE 

%REC 

0 

LIMITS 

9S~0R~E 

afa(  a-T  ri  f  1  u.-.-rotoluens 

146 

X 

63-145 

460-00-4 

4  -8  rorao  f  1  uoc  obenzerie 

126 

64-111 

FORM  I  8  DILI  B 
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FORM  VI 

QC  VO  A  m  EXTERNAL  STANDARD  -  INITIAL  CALIBRATION  DATA 
RETENTION  T1ML  SUM MARI 


683 


FORM  VI 

X  VGA  EY  EXTERNAL  STANDARD  -  INITIAL  TALI BRAT I OK  DATA 
IUKVE  E  VALUAT I :  31 I 


dh 

?rl 

DO 

l£> 

CO 

Si 

\ 

Cil 

" 

>4 

□ 

Q 

1-4 

£ 

(JP 

a 

U 

4j 

0 

4J 

r* 

J,rH 

I 

lL 

Jj 

ea 

PH 

■tJ 

M 

>1 

a> 

A 

r— 1- 

i- 

K-H 

m 

(0 

i — 1 

(0 

m 

< 

X 

U 

N 

if) 

m 

s 

H 

§ 

jjTj 

F7 

i— 1 

U7 

a 

- 

04 

o 

Sv 

o 

e4 

a 

■*V. 

M 

SJ\ 

o 

H 

0J 

k 

L 

r+- 

y 

tu 

1J5 
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I?;  C'aJumru  RTX-VGC _  ID;  Eb53(MtQ  Calib  End  Date:  09/10/ 2015  19:52 

|i -at-  File  ID:  3 _ 69022 ■  D _  Heated  Purge:  (1/M)  N 


Analyte 

RT 

RT  WINDOW 

FROM 

TO 

Me t h y 1  text -b u ty I  ether 

2.24 

2- 17 

2.31 

Penteue 

3-49 

S<HH 

3.56 

Toluene 

5. IS 

5  *23 

Ethylbenzene 

7.49 

■rmtam 

7.56 

m, p-Xyl  ene 

7.83 

7.76 

7.90 

o— Xylene 

9. 84  i 

8.77 

8.91 

1 5  op  r  opy  l  be n^ene 

9.69 

9.62 

9.76 

n  -  T  ropy  I  be  n  zen  e 

10.50 

10.73 

10.87 

1, 3f S-Trimethylbensene 

11.41 

11.34 

11.49 

t ex  t-Bu L  ylbenzeee 

12.20 

12.13 

12.27 

1,2, 4 -Tr ime Lh  y Ibenzene 

12 . 44 

12.37 

12.51 

sec-Eutylbenzene 

12.71 

12.64 

12.78 

4-Isopropyl toluene 

13.20 

13.13 

13.27 

a^Butylbenzene 

14.40 

14.33 

14.47 

Napht ha lene 

17.61 

17.54 

17. 68 
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VII 

Cr  VGA  GOMTlI'-IUlMG  CALIBRATION  DATA 


Lab  Name;  TegtAmettea  Buffalo 
SDC-  No.  : 

Lah>  Sample  iDi  CCV  40O-2T32O7/2 

Instrument  ICU  HP5S9Q-3 _ 

<32  ‘Column:  RTX-VGC  _  ID:  0.53  (mm) 

Lab  File  ID:  3  69022. D 


Job  No.  :  4 B Ci - 0 9467-1 


Calibration  Data:  11/05/2015  07:57 

Ci lib  Start  Date:  09/29/2015  15:23 _ 

Cal tb  End  Date:  09/29/2015  17:31 _ 

Cone-  Units:  ug/L  Heated  Purge:  ( S/fy)  N 


ANALYTE 

CURVE 

TVFE 

AVE  CF 

CF 

MIN  CF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

%D 

MAX 

%D 

a,  a,  s-Trit  lUGT^teUusn? 

Av* 

1(7407 

1242  6 

21,5 

levo 

19,  4 

37  ,0 

■i  -B  r  fiPiD  £  1  UQEPbeiiseTi!? 

ftve 

25093 

26992 

20,8 

18.0 

TsTS-’ 

3f -0 
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FORM  VII 

OC  VGA  CONTINUING  CALIBRATION  RETENTION  TIME  NUMMARY 

LqJj  Name :  T-eet&merica  Blif'fslo- _  No .  ;  4  BP-8  94  67 -»1 _ 

Sm  No.  : 

Lab  Sample-  ID;  CCV  400-273207/2  Calibration  Date:  11/05/1015  07:57 

Instrument  ID;  HP559Q-3 _  Calib  Start  Date;  09/29/2315  15:23 

QC  Column;  •RTH-VGC _  ID;  0,53-jmm)  Calib  End  Pate:  09/29/2015  11; 3l 

Lab-  File  ID:  3 _ 69022 .D _  Heated  Purge;  U/N)  H 


Analyte 

R.T 

RT  WINDOW 

FROM 

TO 

a  r  a , a-Tr i f 1 uox  otolu sue 

4.41 

4.34 

4.  4a 

*t  ^  R  ronLO  f  l  u  o r ohen X en  e 

10  -  32 

10-25 

10.39 
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DORM  vit 

Cr  VGA  GOMTlI'-IUlMG  CALIBRATION  DATA 


Lab  Name:  T  e  gt.  Arne  r  1  ca  Bu  f  f  a  I  o 
SDC-  No-  : 

Lal>  S'SttJple  ID-i  CCV  400-27320“?  /  2 

Instrument  ID:  HP5S9Q-3 _ 

G C  Column:  RTX-VGC _  ID:  P.-53  (rntti) 

Lafc  File  ID:  3  69022. D 


Job  No. :  46^-994^7-1 


Cal  lb?  ration  Data:  11/05/201 5  07:57 

Calib  Start  Date:  09/10/2015  l7  =  44 _ 

Caiib  End  Date:  09/10/ 20 15  13:52 _ _ _ 

Cone-  Units:  ug/L  Heated  Purge:  fY/N)  N 


ANALYTE 

CURVE 

TYPE 

AVF.  CF 

crp 

MIN  CT 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

feD 

MAX 

%D 

t^Tt; -butyl  utnot 

Av* 

loess 

30 ,  fir 

30,0 

0,0 

15,0 

Benzene 

iWe 

334  99 

31613 

19.5 

30.0 

-2 .7 

15-0 

Toluene 

2M,9« 

19,1 

20,0 

-4,7 

1575“ 

E  thyUbenserte 

Ave 

2727? 

2  6501 

19.7 

20.0 

-1,5 

15.0 

31450 

3.0437 

36.7 

40. C 

-3,2 

35-0 

1 9,4 

20.0 

”24a 

15.0 

J3fi37 

22^2-9 

20.0 

20.0 

■0,0 

15-0 

TcTT-' 

20.0 

0,3 

15.0 

ii.  rca  *77*  tzzivzr- 

Liiil 

19.fi 

£o7tT 

0,9 

15,  a 

i  <rru-Bt]  i- y  1  benzene 

Ave 

20156 

20TIT^ 

20,0 

20.0 

HAJ 

K&a 

1 ,1  4  -Tci  methyl  benzeno 

Ave 

29299 

10Til 

20.0 

K01 

k&i 

f  f-“-  6  u  ty  1  b  e  n  r.  r  ne 

20,0 

o.a 

35.0 

-I  -  isoprcjpyleoiuene 

Ave 

215  04 

21456 

20.0 

20.0 

-0,2 

15.0 

n-  &utyl  benzene 

Ave 

2KH0 

22772 

19. B 

20,0 

-1.2 

15.0 

Kaph  ChcLlene 

Li  nl 

12259 

15.5 

20,0 

22,  6  + 

15.0 
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FORM  YTT 

GC  VGA  CON  TIN  U1  G  CALIBRATION  RETENTION  TIME  SUMMARY 


Lab  Name :  Teat America  Buffalo- _  Jbb  N-o  .  ;  4  BO-8  94  67-1 _ 

Sm  No.  : 

Lal>  Sample  ID:  CCV  480-273207/2  Cal  IT?  ration  Da ite:  1 1/05/2015  07:57 

Instrument  2tU  HR5590-3  Calib  Start  Da  ter  09/}  0/20 15  17:44 

GO  L'QJuran;  RTN-YGC _  ID;  0^53-fmta]  Calib  End  Date:  03/10/2015  19:52 

|i -at-  File  ID:  3 _  69022 ■  D _  Heated  Purge;  U/N)  H 


Analyte 

RT 

RT  WINDOW 

FROM 

TO 

Me  t  li  y  1  text  -D  u  ty  1  ether 

2 . 72 

2.65 

2*79 

Benzene 

4-17 

4.10 

4.24 

Toluene 

6-35 

6.20 

6.42 

Ethylbenzene 

9. 62 

9.55 

9.  69 

it\,p-Xyl  ene 

9.9& 

9.91 

10,05 

o— Xylene 

10.97 

10.90 

11.04 

T  5  op  r  opy  l  be n^ene 

12.01 

U-94 

12.08 

n  -  T  ropy  I  be  n  zen  e 

13.13 

13.11 

13*25 

i ,  3P S-Trimethylbensene 

13.77 

13.70 

13,34 

t  ex  t-Bu  L  ylbenzerte 

14.61 

14.54 

14  *  SB 

1,2, 4 -Tr ime Lh  y lbenzene 

14 . 82 

14.75 

14.  BB 

sec-Butylbeneene 

15.30 

15.23 

15*37 

4 - 1 s opr opy 1 to lue n e 

15.74 

15.67 

15.81 

n*£utyibenzene 

16.47 

16.40 

16.54 

Napht ha lene 

18 . 41 

18.34 

18.48 

Form  VII  SOtlB 


Page  296  of  326 


11/13/2015 


702 


VII 

Cr  VGA  GOMTlI'-IUlMG  CALIBRATION  DATA 


LmJj  Name :  Teatfimefciaa  Buffalo _  Job  tTo  .  :  460-89467*1 _ 

SDG  No.  : 

Lal>  Sfettjple  ID:  ccv  480-273207/2  Chilli ration  Date:  11/05/2015  07:57 


Inetxnjmerit  ID;  HFSB9Q-3 

Calib  Start  Date:  09/29/2015  15:23 

GS  Columns  RTX-VGC 

ID:  0.53  {Mil) 

03 lib  Ertd  Date:  09/29/2015  17:  SI 

LaB  File  ID:  3 _ 69022. D 

Gone-  Units:  u g/'L  Heated  Purge?  (t/H)  N 

jflWffiffTE 

CURVE 

TVFE 

AYE  CF 

CF 

MTN  CF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

%D 

MAX 

%D 

a,  a,  s-TritlUQr^tc.lij^n'? 

ftv* 

H23?  | 

17512 

22,7 

10. C 

25.5 

37  ,0 

-i  -B  rfimof  luorr'hffnssnr? 

Ave 

171m 

2£',0 

10.0 

22.4 

3F-0 
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FORM  VII 

OC  VGA  CDN  TIN  LUNG  CALIBRATION  RETENTION  TIME  NUMMARY 

LqJj  Name :  T-eet&merica  Buffalo- _  JGJa  No .  ;  4  BP-8  94  67 -»1 _ 

Sm  No.  : 

Lab  Sample-  ID;  CCV  400-273207/2  Calibt Atlcm  Date:  11/05/1015  07:57 

Instrument  ID;  HP539Q-3 _  Calib  Start  Date;  09/29/2315  15:23 

QC  Column:  ftTH-VCC _  ID;  Q,53jMriJ  Cslib  End  Pate:  09/29/2015  11*31 

Lab-  File  ID:  3  69022. D  Heated  Purge:  U/N)  N 


Analyte 

RT 

RT  WINDOW 

FROM 

TQ 

a , a  f a-Tr i f 1 uox otoiu sue 

5?Q£ 

^^kkei 

5.13 

*t -B  romO  f  l  u  o r ohen X en  e 

12.45 

12.52 
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FORM  VI T 

Cr  VGA  CONTINUING  CALIBRATION  DATA 


Lab  Name*  T  e  ^  t  Arne  r  jc.3  Bu  f  f  a  I  a  Job  lib  .  :  46^-994^7^1 

SDG  No,  i  _ _ 

Lal>  Sample  IL):  CCV  490-273207/12  Caliib ration  Data:  3 1 /0S/-20 1  14:14 

Inetxumen fc  ID;  HP589Q-3 _  Calib  Start  Date:  09/10/2015  17:44 _ 

DC  L'Qjumru  RTX-VGC _  ID;  0.53  (miti]  05  lib  End  Date:  09/10/2015  19;  52 _ 

Lat*  File  ID:  3 _  69032.  D  Cone.  Units:  ug/L  Heated  Purge:  flVM)  N 


ANALYTE 

CURVE 

T2PE 

AVF.  CP 

CF 

MIN  cr 

CMC 

AMOUNT 

SPIKE 

amount 

feD 

MAX 

%D 

Mvfxhyl  tert-butyl  ether 

AW 

8724 

85  9 1 

12,7 

20,0 

-1,5 

15,0 

Bunsens 

ftve 

25  S07 

22770 

17.9 

20.0 

— 1 0*7 

15-0 

Toluene 

A  VC 

*  r=«ni 

mw 

xa.o 

20,0 

E  thylbenserte 

Ave 

20367 

19371 

16. 6 

20.0 

7,2 

m,  p-tyl  *ne 

Ave 

5 -lies- 

21661 

36,2 

40.0 

KM 

15-0 

g  -Xy  1  in  e 

Aw 

21. 132 

19033 

1ST1 

20.0 

-9^7 

15-0 

I  sop  t  op  y  Xb  e  ns  enc 

Ave 

1$32& 

1699  3 

la.  5 

r«iaj 

-7,3 

15-0 

n  z^ropyl  benzene 

Linl 

iH5T^~ 

■ 

M  ■■ 

KiysiBi 

bbj 

Linl 

I7o5T" 

T W73 

20.0 

8., 

1S.0 

i  ert-Bu  i- y  1  benzene 

AW 

;goi9 

1455J 

ia,2 

20  +  0 

KH 

K&a 

1  T2, 4 -Tcimethyl benzene 

Ave 

194  35 

17.0 

20.0 

S2Si 

f  f-“-  e  u  ty  i  b  en  Ewne 

Ave 

16877 

17.0 

20,0 

-4,9 

15.0 

-I  -  isoptapyl  toluene 

Ave 

16734 

15504 

16.5 

20.0 

7 .  4 

15.0 

n-  &tityl  benzene 

Ave 

17021 

16466 

19.3 

20,0 

-3,2 

15.0 

Naphthalene 

Linl 

9761 

15. S 

20,0 

20,8* 

15.0 
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FORM  VII 

GO  VOA  CONTINUING  CALIBRATION  RETENTION  TIME  SUMMARY 


Lab  Name:  Test  America  Buffalo' _  Jbb  Ho.;  4 BO-8 94 67-1 _ 

Sm  No.  : 

h£k>  S’SttJple  ID:  CCV  480-273207/ 12  Cal II? ration  Date:  11/05/2015  14:14 

Instrument  ID;  HP5&9Q-3 _ _  Calib  Start  Date:  09/10/2015  17:44 

I?;  C'aJumru  RTX-VGC _  ID:  0,53(MtQ  Cal  lb  End  Date  :  09/10/2015  19:52 

| .-at-  File  ID:  3 _ 69032 ■  D _  Heated  Purge;  U/N)  N 


Analyte 

RT 

RT  WINDOW 

FROM 

TO 

Me t h y 1  text -b u ty I  ether 

2  ■  26 

2.19 

2.33 

benzene 

3-51 

3.44 

3.58 

Toluene 

5-17 

5.10 

^K2X1 

7.51 

7.44 

7.58 

it\,p-Xyl  ene 

7.95 

7 . 79 

7,92 

o— Xylene 

9.86 

8.79 

S.  93 

T  5  op  r  opy  l  be n^ene 

9.71 

9.64 

9.78 

n - T  ropy 1 be n  zen  e 

10.82 

10.75 

10.89 

1 , 3f  S-Trtmethylbensene 

11.44 

11.37 

11.51 

t  ex  t-Bu  L  ylbertzene 

12.23  ; 

12.16 

12*30 

1,2, 4 -Tr ime Lh  y Ibenzene 

12.46  | 

12.39 

12.53 

sec-Eutylbenzene 

12 i 73  ' 

12.66 

12*30 

4-Isopropyl toluene 

13.23 

13.16 

13.30 

a^Butylbenzene 

14.42 

14.35 

14*49 

Napht  ha  lene 

17.62 

17.55 

17*69 
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FCTM  VI T 

Cr  VO  A  CONTINUING  CALIBRATION  DATA 


Lab  Name:  T&gtAroer  ic.3  Buffalo  Job  No.:  4Bfi~8  94ft7-l 

STX-  No.  : 

Lal>  Sample  ID:  CCV  490-273207/12  Calib ration  Date:  11/05/2015  14:14 

Instrument  ID:  HP589Q-3 _  Calib  Sturt  Date:  09/29/2015  15:23 _ 

QC  Column:  RTX-VGC _  IDi  p.53-(mia)  Calib  End  Date:  09/2 9/ 20 15  17:31 _ 

Lab  File  ID:  3 _ 69032. D  Cone.  Units:  ug/L  Heated  Purge:  fl/N)  N 


ANALYTE 

CURVE 

TYPE 

AVE  Qt 

CF 

KTN  CF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

£D 

MAX 

%D 

a,  a,  a-Tritltforototucn* 

1W407 

1045? 

is.i 

18.0 

0,4 

37  ,0 

■i  -B  rrnnnf  luorc'bffnscnn 

Aye 

25093 

24555 

17,6 

18.0 

■^3 

3f -0 
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FORM  vi t 

CJC  VOA  CONTINUING  CALIBRATION  RETENTION  TIME  NUMMARY 

Lab  Name :  T-ggtAmetiaa.  Buffalo' _  JfcJa  No .  ;  460-83467—1 _ 

Sm  No.  : 

Lab  Sample  IDs  CCV  480-273207/12  Calibration  Data:  11/05/1015  14:14 

Instrument  IDJ  HP559 0-3  _______  Calib  Start  Date?  07/29/2015  15:23 

££  Column;  RTR-VOC _  id;  0,53{mfti)  Calib  End  Pate:  09/2 SJ 2015  17:31 

Lab-  File  ID:  3  69032 . D  Heated  Purge;  { i/N)  H 


Analyte 

RT 

RT  WINDOW 

FROM 

TO 

a  r  a , a-Tr 1 £ luox  otoluene 

4.43 

4.36 

4.50 

■i,  -B  romot  l  L j  o  robe n Z f-ne 

10-34 

10-27 

10.41 
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FORM  YXT 

GC  VGA  CONTINUING  CALIBRATION  data 


Lab  Name :  T&gt America  Buffalo  Job  No.:  46fi-8  9467-l 

Sm  No.  : 

Lato  Sample  ID;  CCV  480-273207/12  CalUa ration  Date:  11/05/2015  14:14 

Instrument  ID;  HP5890-3 _  Caiib  Start  Date:  09/10/2015  17:44 _ 

GC  Column:  RTX-VGC _  ID*  0,-53  (min]  03  lib  End  Date:  09/10/2015  19; 52 _ 

Lab-  File  ID:  3 _  69032 . D  Cone.  Units:  ug/L  Heated  Purge:  fY/N)  N 


ANALYTE 

CURVE 

TYPE 

AVF.  CF 

CTF 

MIN  CF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

feD 

MAX 

%D 

Hethyl  tern-feu tyl  etfret 

Av* 

iC&56 

10935 

20,6 

20,0 

2,5 

15  ,0 

B«Dsane 

Aye 

324  99 

3M97 

19-4 

20.0 

-3,1 

15-0 

Toluene 

Ave 

29051 

19,0 

20,0 

“5,2 

—  3  5  ,75"" 

E  thy  1  bens  site 

Ave 

2127? 

25770 

HH 

20.0 

1,9 

15.0 

m,p-Xyl  tne 

Ave 

31450 

31  III 

40.0 

ksj 

15-0 

e-Xy ltne 

Jbre 

2*RS4 

2GA75 

19.7 

20.0 

-i+i 

15.0 

I  sop  i  op  y  it?  e  uz  ene 

Ave 

22  5  27 

2  '3005 

20,2 

20.0 

.'■££] 

15-0 

n  7- i:opyl  benzene 

Linl 

bsbi 

1 ,  T/ V  T  time  tty  lb  e  ns  e  ne 

^^^EEl££] 

20.1 

20,0 

077 

10,0 

i  ert-Bu  tyl  betiiffffte 

Avt 

20155 

20533 

20,4 

20,0 

1,9 

15-0 

J  ,2,  4-Tcjmethylben^eue 

ftve 

29299 

2  9217 

19.9 

20.0 

-0,3 

15.0 

f  f-“-  6  u  ty  I  b  e  n  s  r  ne 

Avf; 

214  9ft 

22H3 

20, £ 

20,0 

3,0 

15.0 

-I  -  isoptepyl  toluene 

Ave 

21501“" 

21778 

20.3 

20.0 

1*3 

15.0 

n  Butyl  benzene 

Ave 

260H0 

22631 

19.9 

20,0 

-  0.9 

15.0 

Naphthalene 

Linl 

1368  b 

17,5 

20,0 

12,4 

15.0 
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FORM  VII 

GO  VOA  CONTINUING  CALIBRATION  RETENTION  TIME  SUMMARY 


Lab  Name:  Teat  America  Buffalo' _  Jbb  N-o  .  ;  4 BO-8 94 67-1 _ 

Sm  No.  : 

h£k>  S’SttJple  ID:  CCV  480-273207/ 12  Cal II? ration  Date:  11/05/5015  14:14 

Instrument  ILu  HP5&9Q-3 _ _  Calib  St  ait  Date?  07/}  0/20 15  17:44 

0£  L'QhJmn:  RTR-VGC _  ID:  Q,53(mftQ  Cal  lb  End  Dale  :  03/10/2015  19;- 5 2 

| .-at-  File  ID:  3 _  69032 ■  D _  Heated  Purge;  U/N)  H 


Analyte 

RT 

RT  WINDOW 

FROM 

TO 

Me t h y  1  text  -b u  ty I  ether 

2.74 

2.  £7 

2.&1 

benzene 

4-18  ' 

4.11 

Toluene 

6.36 

E thy Ifoen sene 

9.64 

9.71 

it\,p-Xyl  ene 

10.01 

9.94 

10,06 

o— Xylene 

10.99 

10.92 

11.06 

T  5  op  r  opy  l  be n^ene 

12.04 

11.97 

12.1 1 

n - T  ropy I be n  zen  e 

13.21 

13.14 

13.26 

1, 3f  S-Trtmethyj.bensene 

13  *  SO 

33.73 

13,87 

t  ez  t-Bu  L  ylbenserte 

14. 63 

14.56 

14.70 

1,2, 4 -Tr ime Lh  y ibenzene 

14.85 

14.78 

sec-Butylbeneene 

15.33 

15.26 

4 - I s opr opy 1 to luane 

15.76 

15.69 

15,  S3 

n^Eutyibenzene 

16.46 

Hi 

'X> 

H 

16.55 

Napht  ha  lene- 

18.42 

18.35 

18.49 
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FCCM  VI T 

Cr  VO  A  OOMTlNUir-Vi  CALIBRATION  DATA 


Lab  Maine:  Te^tAmei: ice  Buffalo 

Job  Mo.:  4 60-8 94 67^1 

SDG  Mo.  : 

Lab  S'fittjple  ID:  CCV  4 BO-2732 07/ 12 

Calibration  Date:  11/'G5/201S  14:14 

Xnstxutnent  ID:  HF5S9Q-3 

Cal lb  Start  Date:  09/29/2015  15:23 

Qj  Co  1  umn :  RTX-  VGC  ID  t  0  *  -5  3  ( miti  5 

Galtb  End  Date:  09/29/2015  17:31 

Lab  File  ID:  36 9032. D 

Cone-  Units:  ug/L  Heated  Purge:  (I/M)  N 

AMAL’/TE 

CURVE 

TIPE 

AVE  CF  j  Cftf 

MIN  CF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

£D 

MAX 

%D 

a,  a,  a-Trirltforototucn* 

H23?  j  14659 

IS,  5 

16. 0 

3,0 

37  ,0 

■i  -B  rfimof  luorc'bffnscnn 

Aye 

34M9  34332 

IS.  4 

16.0 

3f+0 
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FOPlM  vii 

GC  VOA  CONTINUING  CALIBRATION  PATENT! ON  TIME  SNMM&RX 


LqL  Name:  Test-Amer tea  Buffalo 

Job  No.  :  480-89467^1 

SDC  No. : 

Lab  Sample  ID:  CCV  400-273207/12 

CalibratiCny  Date:  11/05/2015  14:14 

Instrument  ID;  HP35-9Q-3 

Calib  Start  Date:  09/29/2015  15:23 

QC  Column:  RTX-VGC  ID:  0,5  3  (mm) 

Caltb  End  Dare:  09/29/2015  17:31 

Lab  File  ID:  3  69*032. D 

Heated  Purge;  (Y/N)  H 

Form  VII  sOtlB 
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VIT 

Cr  VGA  OITlTlNUiUG  CALIBRATION  DATA 


Lab  Name ;  Test America  Buffalo 
SIX-  No.  : 

Les1>  Sample  IDi  CCV  4B  0-2732  07/  22 

Instrument  IDs  HF559Q-3 _ 

GC  Column;  RTX-VGC  IDi  0.5  3  (mm) 

L-ab  File  ID:  3  69042* D 


Job  No. :  4BB-0  9467- 1 


Ca librAtibn  Data;  11/05/2015  20:  IS 

Calib  Start  Date:  09/10/2015 _ 17:44  _ _ 

03  Tib  End  Date:  09/10/ 20 IS  13:52 _ _ _ 

Cone-  Units;  ug/L  Heated  Purge:  fiVN)  N 


ANALYTE 

CURVE 

TYPE 

AVF.  CP 

CfF- 

MTN  CF 

CALC 

amount 

SPIKE 

AMOUNT 

SB 

MAX 

&D 

Mvfxtyl  tert-biatyl  ether 

Av* 

8724 

G237 

! 

20.0 

-5,6 

15,0 

B^nsene 

Avc 

25  S07 

22435 

17,6 

20.0 

-12*0 

15-0 

Toluene 

A  VC 

*  r=«ni 

nsrr 

17.7 

20,0 

-11,6 

IsTcT 

E  thylfeenserte 

Avft 

20367 

13029 

Iff, 2 

20.0 

a.s 

15.0 

tn>p'tyl  etift 

Ave 

5 -lies- 

21523 

35,6 

40*0 

-11,0 

15-0 

o  -Xy  1  ftn  e 

Avft 

21. 132 

10  iff  99 

17-7 

20.0 

KIBl 

15.0 

I  sop  j  op  y  lb  e  ns  enc 

Ave 

isaas 

17462 

20.0 

•  4,7 

15-0 

n  Jxopyl  benzene 

Linl 

rnTf” 

a.s 

ilT 

Linz 

1«K3E31 

IF. 3 

rmma 

0*7 

isrcr 

i  ert-Bu  i- y  1  benzene 

16019 

14140^ 

17,7 

20*0 

-X 1  *7 

1  ,2, 4 -Tcimethyl benzene 

A vc 

13360 

Iff,0 

20.0 

f  f-“-  e  u  ty  i  b  en  Ewne 

Ave 

17X34 

17,3 

20,0 

-3,5 

15.0 

-I  -  Isoptcipyl  toluene 

Ave 

16734 

15257 

Iff, a 

20.0 

a.s 

15.0 

n-  &tityl  benzene 

Aw  ft 

irozi 

16236 

19.1 

20,0 

4,2 

15.0 

Naphthalene 

Linl 

£2  IS 

13.4 

20.0 

33,2  + 

15.0 
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FORM  VII 

GO  VGA  CONTINUING  CALIBRATION  RETENTION  TIME  SUMMARY 


LqJj  Name :  TestAmerica  Buffalo _  JPb  No .  ;  480-89457-1 _ 

Sm  No.  : 

Lab  Sample  IDs  CCV  480-273207/22  Cal  11? ration  Date:  11/05/2015  20:  Hi 

Instrument  ID:  HP5&9Q-3 _  Cailb  Start  Date:  09/10/2015  17:44 

0£  CaJumn:  RT^-VGC _  ID;  0,53-jMrQ  Cal  lb  End  Date:  09/10/2015  19:52 

|i -at-  File  ID:  3  69042- D  Heated  Purge;  U/N)  N 


Analyte 

RT 

RT  WINDOW 

FROM 

TO 

Methyl  ter t -butyl  ether 

2-26 

2.19 

2,33 

Benzene 

3-50 

3.43 

3.57 

Toluene 

5-17 

5.10 

Ethylbenzene 

7.48 

7.41 

t«Sil 

m,p-Xyl  ene 

7.93 

7.7b 

7,90 

o— Xylene 

8.84 

8.77 

8.91 

T  5  op  r  opy  l  be n^ene 

9.68 

9.61 

9.75 

n  -  T  ropy  I  be  n  zen  e 

10.79 

10,86 

1, 3f S-Trimethylbensene 

■oa 

11,35 

11,49 

t ex  t-Bu L  ylbenzeee 

12.20 

12 . 13 

12,17 

1,2, 4 -Tr ime Lh  y Ibenzene 

12.44 

12.37 

12.51 

sec-Eutylbenzene 

12.71 

12.64 

12, 7B 

4-Isopropyl toluene 

HES9 

13.14 

13,26 

a^Butylbenzene 

14  *  40 

14.33 

14,47 

Napht ha lene 

n.ei 

17.54 

17, 68 
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VIT 

CC  VGA  COUTI RUING  CALIBRATION  DATA 


Lab  Name;  Test.  America  Buff  aid  Job  lit  ■  :  4Bfi~8  94ft7-l 

SUG  No.  : 

Les1>  Sa  mple  ID:  CCV  480-273207/22  Caliber  At  ion  Date:  11/ 05/20 15  20:  IS 

Instrument  ID:  HP559Q-3 _  Calib  Sturt  Date:  09/29/2015  15:23 _ 

QC  Column;  RTX-VQC _  ID:  p,53{mta]  Calib  End  Date:  09/2 9/ 20 15  17:31 _ 

Lab  File  ID:  369042. D  Cone.  Units:  ug/L  Heated  Purge:  fl/M)  N 


ANALYTE 

CURVE 

TYPE 

AVE  CF 

CF 

MTM  CF 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

%D 

MAX 

%D 

af  g,  a-Tritlttorotolttene 

1W407 

1384  3 

23,9 

16. 0 

33. n 

37  ,0 

■i  -B  rmnof  luorr'bffTis^nr! 

Aye 

25093 

32057 

23,0 

16.0 

37.4  a 

3E.0 

FORM  VII  SOLID 
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FORM  vi t 

GC  VOA  CONTINUING  CALIBRATION  RETENTION  TIME  NUMMARY 

LqJj  Name :  T-est&merica  Buffalo _  No .  ;  4  BO-8  94  57  ~1 _ 

Sm  No.  : 

Lab>  Sample  IDs  CCV  480-273207/ 22  Calibration  Data:  11/05/2015  20:  IS 

Tnetxuamt  ILu  HP5590-3 _ _  Calib  Sturt  Da  Lei  09/29/2015  15:23 

GC  Column;  ftTH-VOC _  ID;  0,53-jMrQ  Calib  End  Pate:  09/29/20-15  11 131 

Lab-  File  ID:  3 _  69042 .D _  Heated  Purge;  OC/N).  N 


Analyte 

RT 

RT  WINDOW 

FROM 

TO 

a  r  a , a-Tr i f 1 uox otolu sue 

4.42  i 

4.35 

4.49 

*t -B  romO f  l  u  O  r ohen X en  e 

10-31 

10-24 

10.33 

Form  VII  80 LIE 
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vi t 

CC  VGA  CONTINUING  CALIBRATION  DATA 

Lab  Name*  Teg t.  Aine r i ae  Buffalo  Job  No.:  4Bfi~89467-l 

SDG  No,  i  _ _ 

Lab*  Sattple  IDi  CCV  480-273207/22  Calih ration  Date:  11/05/201S  20:  IE 

Inetxumen fc  IPj  HP589Q-3 _  Caiib  Start  Date:  09/10/2015  17:44 _ 

GV  L'Qjumru  RTX-VGC _  IDi  p,-53  (map  Caiib  End  Date:  09/10/2015  13:52 _ 

Lab  File  ID:  3 _ 69042. D  Cone.  Units:  ug/L  Heated  Purge:  f I / N)  N 


ANALYTE 

CURVE 

TYPE 

AVF.  CP 

err 

MIN  cr 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

ED 

MAX 

%D 

Mvfxhyl  tert-biatyl  ether 

Av* 

113442 

19.6 

20,0 

-2,0 

15,0 

Bunsens 

Aye 

324  99 

3L55Q 

19.4 

20.0 

KSI 

15-0 

Toluene 

Ave 

28553 

IFTT" 

'S21 

E  thy 1 hens erte 

Ave 

27277 

19.  S 

20.0 

2,4 

m,  p-tyl  *ne 

Ave 

71450 

^■1^1 

40.] 

40,0 

0,3 

g  -Xy  1  in  e 

JLire 

2*RS4 

19.fi 

20.0 

-1+9 

1 5.0 

I  so-p  i  ap  y  Xb  e  ns  ene 

rm^zBSM 

20.0 

■0,7 

15-0 

n  2ropyl  benzene 

20.0 

0,0 

15.0 

20.0 

20,0 

0*2 

15  .0 

i  ert-Bu  i- y  1  benzene 

Ave 

20155 

20054 

19.9 

20,0 

-0,5 

15-0 

1  Tl, 4 -Tcimethyl benzene 

Avri; 

2:9299 

2999  I 

19.8 

20.0 

-1.1 

15.0 

f  or-  e  u  ty  I  b  en  Ewne 

Ave 

21496 

21657 

20,3 

20,0 

1,7 

15.0 

-I  -  Isoptcjpyl  toluene 

Ave 

215D4 

21470 

20.0 

20.0 

-  0,2 

15.0 

n-  &tityl  benzene 

Ave 

21040 

2261S 

19.6 

20,0 

■  l.S 

15.0 

Naphthalene 

Linl 

12155 

15.2 

20,0 

23,3* 

15.0 
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FORM  yi  i 

GC  VGA  CONTINUING  CALIBRATION  RETENTION  TIME  SUMMARY 


LqJj  Name :  Test America  Buffalo _  J£b  No  .  ;  4 BP-894 67-1 _ 

Sm  No.  : 

Lab  Sample  IDs  CCV  480-273207/ 22  Calih ration  Date:  1 1/05/201  ^  20:16 

Instrument  ILu  14*5590-3 _ _  Calib  £t«fc  Date?  09/10/2015  X7:44 

0£  L'QhJmn;  RTN-VOC _  ID;  P^SSfmttQ  Calib  End  Pate:  09/10/2015  19:52 

Dab-  File  ID:  3 _ 69042 .D _  Hea ted  Purge;  U/N)  M 


Analyte 

RT 

RT  WINDOW 

FROM 

TO 

Methyl  ter t -butyl  ether 

2.67 

2. SI 

Benzene 

n 

4.11 

4.25 

Toluene 

6.35 

6  -  20 

9-  62 

9.55 

9-  69 

Tty  p~Xyl  ene 

9.9& 

9.91 

10,05 

o-Zylena 

10.96 

10.39 

11.03 

T  s  op  r  opy  l  be n^ene 

12.01 

11.94 

12. 0B 

n - T  ropy I be n  sen  e 

13.18 

13.11 

13.25 

1,3,  5-Trimet.hyIberj^ene 

1.3*78 

13.71 

13.85 

t  e-x  t  -  Eu  l  y  i  ben  z  ert  e 

14.60 

14.53 

14.67 

1,2,  4-Trimethylbenzene 

14 .  &3 

14.76 

14.90 

s  ec-  B  u  t  y  lb  e  nz  e  ne 

15.30 

15.23 

15.37 

4 - 1 s opr  opy 1 to lue n e 

15.74 

15.67 

15.31 

a-Butylbehzene 

16*47 

16.40 

16.54 

Naphtha lene 

18 . 41 

18.34 

18.40 
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VIT 

CC  VGA  CO.NTIKUII'JG  CALIBRATION  DATA 


Lqjj  Name  :  Teatftmefciaa  Buffalo _  Job  tT-o  .  s  4 BO-8 94 67-1 _ 

jgDG  No.  : 

Lal>  Saiifple  ID:  CCV  400-213207/22  Calibration  Date:  11/05/2015  2G:1S 


Tnetxunien  t  IDs 

HP5B9Q-3 

Calib 

Star t  Date:  09/29/2015  15:23 

I?.'.  Co  J  umn ;  RTX- 

-VQC 

ID:  0.53 (mm) 

Ca 1  Lb 

Itod  Date:  09/23/2015  17:31 

Lab  File  ID:  3_ 

69042. B 

Cone. 

Units:  ug/L  Heated  Purge:  fiVftfc)  N 

mpSgTz 

CURVE 

TVFE 

AYE  CF 

CfT 

MTM  CT 

CALC 

AMOUNT 

SPIKE 

AMOUNT 

%D 

MAX 

%D 

a,  a-Tritlnor&tQ^Tirjie 

ftv* 

m  i?  | 

mis 

25.1 

10.0 

39,2* 

37  ,0 

■i  -B  rmnof  luorr'bffTis^nr! 

Ave 

7PK 

24  .5 

10.0 

314 1* 

as  ,0 

FORM  VII  S021E 
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FORM  vi t 

GC  VOA  CONTINUING  CALIBRATION  RETENTION  TIME  NUMMARY 

LqJj  Name :  T-est&merica  Buffalo _  No .  ;  4  BP-8  94  67 -»1 _ 

Sm  No.  : 

Lal>  Sample  IDs  CCV  480-273207/ 22  Calibration  Data:  11/05/2015  20:  IS 

Tnetxuamt  ILu  HP5590-3 _ _  Calib  Sturt  Date;  09/29/2015  15:23 

GC  Column;  RTK-VGC _  ID;  0,53-jMrQ  Calib  End  Pate:  05/29/2015  lit 31 

Lab-  File  ID:  3  6904 2. D  Heated  Purge;  U/N)  H 


Analyte 

RT 

RT  WINDOW 

FROM 

TO 

a  r  a , a-Tr i f 1 uox otolu sue 

5.07 

5.00 

5.14 

*t  ^  R  tOrtiO  f  l  u  o r ohen X en  e 

12.44 

12-37 

12..51 

Form  VII  80 LIE 
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GC  VGA 

FORM  T 

ORGANICS  ANALYSIS  DATA  SlffiET 

Lab  Name :  Test  America  Buffalo 

Job  No «,  i  4 8 08 9467-1 

SpG  No.: 

Client  Saimpl er  ID: 

Lab  Sample  ID:  MB  d BO-2 7 3207/ 3 

Matrix:  Water 

Lab  Fils  ID;  3  69033.,  D 

Aria  lysis  Method?  BOiib 

Date  Collected: 

Sample  wt/vol:  4d[iriL) 

Date  Analysed:  11/03/2015  06:28 

Soil  Aliquot  Vol: 

Di  lutiori  Factor:  1 

Sol  I  Bxr raet  Vo  L . : 

GC  Column:  RT2i~VGC  ID?  0.53 (mm) 

fe  Moisture : 

Levs  1  :  [low/  iqed }  L  on 

Analysis  Batch  No. ;  273207 

Units;  ug/L 

GAS  NO* 


COMPOUND  NAME 


Q  RL  I  MDL 


3CB-8S-: 

3 

Tol  uenfc 

IW-ii-i 

i 

Et  hyljbensene 

95-47^6 
r 1330-20-7 


n 

flirP~Eyi@ne 

» 

D 

o-Xyl ene 

’_Kyl&ne3,  Tati! 


HD 

0,2  Q 

0,027 

m 

0.60 

0.054 

FORM  I  8  DC  IB 
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GC  VGA 

FORM  T 

ORGANICS  ANALYSIS  DATA  SHEET 

Lab  Name :  Test  America  Buffalo 

Job  No «.  i  4B:0>8  9467-1 

SDG  No.: 

Client  Sample  ID: 

Lab  Sample  ID:  LCS  400-213207^4 

Matrix ;  Water 

Lab  File  ID;  3  69024-D 

Analysis  Method?  &D21L 

Date  Collected: 

Sample  wt / vq  1 :  /Id  fmL ) 

Date  Analyzed:  11/03/2015  09:00 

Soil  Aliquot  Vol.: 

Dilution  Factor:  1 

Soil  Extract  Vol-: 

GC  Column:  RTft-VGC  ID?  0.53  (mm) 

fe  Moisture: 

Le-ve  1  :  [I  ow  /  }  L  ovt 

Analysis  Batch  No. :  373207 

Units:  ng/L 

FORM  I  But  IE 
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FORM  T 

GC  VGA  ORGANICS  ANALYSIS  DATA  Si  (LET 


Lab  Name :  Te  at.  Awe  r  iea  Buff  a]  □ 
SDG  No.: 

Client  Sample  ID: 

Matrix :  Water 
Analysis  Method r  8D21B 
Samp  I  e  wt  /  vcl :  4  i  £  mL ) 

Soil  Aliquot  Vol: 

Soil  Extract  vol- i 
fe  Moisture: 

Analysis  Batch  No. r  273207 


Job  NO  .  :  4B:D-8  9467-1 


Lab  Sample  ID:  LCSD  480-273207/5 

Lab  File  ID;  3  6 9025 .D  _ 

Date  Collected: 

Date  Analyzed :  11/00/2015  09:31 _ 

Di lution  Fac Lox :  1 

GC  Column:  RTff-VGC _  ID:  Q .  53  (mm} 

Le  ve  i  :  [low/  ir^ed  J  L  oyi 

Units:  ug/L _ 


CAS  NCb 

COMPOUND  NAME 

Q 

RL 

MDL 

71  43-2 

Benzene 

3.53 

0.20 

IflB-GS-3 

Tol uenfc 

3,49 

0.20 

0.036 

y no-4 1-4 

Ethylbenzene 

3 . 6T" 

or 

oToT^ 

mr  p-XyTerli 

T,  43 

0,40 

07054“ 

95-47-8 

Qc2fl 

0.027 

CAS  NO, 

SURROGATE 

%REC  Q 

98-OR-8 

a  r  af  a-Tri f luorafcal uen& 

133  ] 

63-143 

4  60-00-4 

4  -SiroTuof  luorohenEenfe 

125  | 

64-141 

FORM  I  Bui IB 
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r'JC  VGA  ANALYSIS  RIJN  LOG 


Lab  Name  i  TesLAroerica  Buffalo  Job  Mo  , :  480-894  6/7-1 

$DS  No- i 

i^,gtar umeafc  ID:  Hi?5  890-3 _  Start  Datet  09/10/2Q15  17;  44 

Ana  I^.A.-j  Batch  Number  :  262944 _  End  Date:  0 9./ 10/2015  20:23 


‘JlftB  SAMPLE  ID 

CUBN T  *AHPL£  ID 

DATE  ANALYSED 

PIUTTIDH 

FACTOR 

LA&  FILE  ID 

COLUMN  ID 

3TD1  4flD,-2'G£9  44/2  1C 

09/10/2015  17:44 

1 

3  G7DS1_D 

RTX-W5C  0,53  Jinn) 

STD1  4  '1  £62  9*4/2  TC 

Ofl/ 10/2  015  17:4  4 

1 

5_G7061  .E' 

RTX-VGC  0.53i[rm) 

'STD  2  4  3  n  A  £2  j  4  4 AS  I  c 

09/1 0/  2  0  L  5  IB; IS- 

1 

3_evoes  .D 

RTX'VGC  O.V3firinl 

GTD 2  J  r:  U  2i>'?44  7  j  IC 

09/10/2 'll  15  IB:  It 

1 

TTToe/  .a 

RTX  -  VC-rC  57S3lriio 

stm  4$a-2G29W4  tc 

I'vKvrno  JB:4B 

1 

5_S7D53  -D 

ttTX-VOT  0,51  Iran) 

&TD3  4E 0-267944/  4  tC 

119/ 10/2  015 

1 

3_GT0$3.D 

HT^-VCn  0.5'.  irren) 

STD*  480-2629W5  Ic 

^7T572aX5  TfifO~' 

1 

3_57  054  75 

RTX-VGC  3753  lnm> 

STD4  46 0-2 £2 S 44/5  IC 

09/10/2015  19:20 

1 

3_670£4 . D 

rtr-ygc  0,5:-:  i into 

STDS  4B0-262944/G  Tc 

09/10/2015  ] 9: 52 

1 

2_070,55.D 

RTK-VSc 

BTD5  4FVO-2&7944/6  Tc 

09/1 0/S  015  19:5;: 

1 

3  S7065-D 

RTX-VSC  0.53  (iwn) 

rev  490-262944/7 

09/10/2015  20:23 

1 

RTX-TOC  0/53  (onh 

ICV  480-262-944/7 

og/iff??ois  2  a  T£3"~ 

1 

RTX-VOC  ET7T3  tnm) 

eoaiB 
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3C  VGA  ANALYSTS  RUN  LOG 


Lab  Namei  TesLArtits^ica  BuJLEalo  Job  No  * :  460-894 6.7-1 

SDG  No-:'  _ _ 

Instrument  ID;  HP589Q3 _  Start  Date;  09/29/2015  15; £3 

Batch,  Number  i  266156  End  Date:  09/2  9/2015  17:51 


LAB  3AHPUS  ID 

client  SttiiLE  id 

DATE  ANALYZED 

DIlAJtflON 

FACTOR 

LAB  FILS'  ID 

COLUMN  ID 

09/29/2015  15:23 

1 

3_£?154_D 

RTX-VCC  13,531™) 

OS/2  9/ 2  <115  15M3 

1 

3_67l54  .D 

RTM-KGC  0.53i[rm) 
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Executive  Summary 


A  60  kW  electrical  power  generator  was  used  for  all  test  runs  and  was  driven  by  a  John  Deere 
5030HF270  diesel  engine.  This  engine  was  disassembled  at  the  conclusion  of  testing,  inspected, 
cleaned,  and  reassembled  to  factory  rebuilt  condition  in  July  2015.  The  engine  had  480.8  hours 
on  the  engine  run  clock  at  the  time  of  disassembly.  The  majority  of  this  time  (470.8  hours)  was 
run  dual  fueled  on  waste  derived  synthetic  gas. 

The  engine  was  in  surprisingly  good  condition.  The  engine  performance  was  tested  prior  to 
disassembly  and  was  found  to  produce  full  rated  power.  Each  cylinder  was  within  the  rated 
compression  pressure  specification  and  the  critical  internal  engine  components  were  found  to  be 
within  factory  specifications.  A  sample  of  the  crankcase  oil  was  analyzed  and  was  found  to  be 
within  normal  tolerances  (see  appendix  D). 

Significant  observations  include  the  following: 

1 .  Carbon  build  up  was  observed  on  the  intake  valve  stems  (attributed  to  excessive 
cooling  of  syngas  by  cold  intake  air  during  winter  operations). 

2.  Slight  wear  was  observed  on  the  valve  guides  (attributed  to  carbon  build-up). 

3.  Slight  pitting  on  exhaust  valves  (attributed  to  high  moisture  content  in  syngas 
fuel). 

4.  Slight  impression  on  cylinder  #1  piston  (attributed  to  foreign  object  passing 
through  engine). 

5.  Scouring  on  cylinder  #5  piston  (attributed  to  overheating  during  early  trials). 

6.  Metal  shavings  were  found  in  the  crankcase  oil  pan  directly  under  the  turbo 
charger  oil  drain  (attributed  to  aspirating  syngas  through  the  turbo  charger 
compressor). 

Summary  of  Engine  Clock  Hours 

•  Hours  -  0  to  10  -  Initial  break  in  and  load  center  debug. 

•  Hours  10  to  248.6  hours  -  DoD  III  system  development  and  run  testing  -  dual  fueled  on 

syngas.  Engine  overheated  and  stopped  during  this  testing.  Not  part  of  SERDP,  but 
engine  was  operated  on  syngas  for  these  clock  hours  prior  to  the  disassembly  inspection 
at  480.8  hours. 

•  Hours  -  248.6  to  480.8  hours  -  SERDP  run  testing  on  the  composite  mixes  -  Total 
operating  hours  for  SERDP  mixes  dual  fueled  on  syngas  232.2  hours. 

•  Hour  =  480.8  hours  -  Engine  was  removed  from  generator  housing,  disassembled, 
inspected,  and  reassembled.  Engine  was  rebuilt  to  new  condition. 

•  Hours  -  480.8  to  485  hours  -  Engine  operated  on  100%  diesel  fuel  -  debug  and  break  in. 

•  Hours  -  485  to  496.3  hours  -  Engine  operated  an  additional  1 1.3  hours  on  syngas  using 

SERDP  standard  mix. 

Total  hours  operating  on  SERDP  mixes  =  243.5  hours. 
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Total  hours  operating  dual  fueled  on  waste  derived  syngas  prior  to  disassembly  =  470.8  hours. 
Total  hours  operating  dual  fueled  on  waste  derived  syngas  =  482.1  hours. 

Introduction: 


All  SERDP  run  testing  was  conducted  using  a  60  kW  diesel  engine  driven  generator  that  was 
packaged  by  Central  Maine  Diesel.  The  generator  is  equipped  with  a  John  Deere  5030HF270 
diesel  engine  rated  for  generator  drive  service.  The  engine  has  a  prime  crankshaft  power  rating 
of  87  brake  horsepower,  providing  enough  power  to  generate  a  maximum  of  53  kW. 

The  engine  is  equipped  with  a  precision  mechanical  governor  that  maintains  the  crankshaft  speed 
at  a  constant  synchronous  speed  of  1800  rpm.  The  engine  also  has  an  auxiliary  power  take  off 
that  is  located  on  the  right  hand  side  of  the  engine.  This  power  take  off  was  used  to  drive  a 
hydraulic  gear  pump  rated  for  a  constant  displacement  of  21.9  gallon  per  minute  at  1500  psig 
(22.7  BHP  at  85%  efficiency).  This  pump  provides  the  power  to  operate  the  gasification  system 
components,  including  the  hydraulically  driven  reactor  rotary  drive,  main  aspiration  blower,  and 
polisher  pump. 

The  entire  gasification  system  is  controlled  by  a  24  VDC  automation  system.  Power  to  operate 
this  system  is  provided  by  the  battery  charging  system  and  the  engine  alternator.  The  total  power 
to  drive  the  alternator  and  radiator  cooling  fan  was  5.8  BHP.  The  total  loss  of  crankshaft  power 
is  28.5  BHP,  which  includes  the  hydraulic  gear  pump  operating  by  the  power  take-off.  The 
maximum  amount  of  electrical  power  the  generator  can  provide  is  40.4  kW  at  100%  prime  rated 
crankshaft  power.  Sustained  operation  at  this  level  was  not  possible  and  the  engine  consistently 
overheated  due  to  overloading.  Lugging  at  this  load  also  occurred  when  operating  on  low  quality 
winter  mix  fuel  (low  heating  value)  during  winter  months. 

SERDP  hot  tests  were  conducted  at  various  electrical  loads  between  20  kW  (67%  of  maximum 
prime  rated  crankshaft  power)  and  30  kW  (84%  of  maximum  prime  rated  crankshaft  power). 

The  majority  of  tests  were  conducted  at  25  kW,  which  loaded  the  engine  at  75%  of  maximum 
rated  crankshaft  power  and  provided  reliable  operation.  The  stated  electrical  loads  are  net 
available  usable  power  that  was  consumed  by  a  3  phase  480  VAC  load  bank. 

One  significant  problem  observed  during  testing  was  the  engine  was  too  small  for  the  gasifier. 

An  engine  with  at  least  50%  more  horsepower  could  have  been  used  to  achieve  the  full  60  kW 
usable  electrical  power  output.  The  gas  flow  from  the  gasifier  had  to  be  reduced  to  match  the 
fueling  needs  of  the  generator.  60  kW  Tactical  Quiet  Generating  Sets  have  an  engine  power 
rating  of  at  least  135  BHP  (55%  power  increase  over  engine  tested)  to  allow  full  power  output 
under  all  operating  conditions  (such  as  high  elevation  and  50  Hz). 

SERDP  hot  testing  on  the  waste  mixes  continued  throughout  the  winter,  spring,  and  early 
summer  of  2015.  The  intent  was  to  maximize  the  engine  run  time  prior  to  the  loss  of  funding. 
The  engine  was  subjected  to  brutal  weather  conditions.  A  significant  amount  of  testing  was 
conducted  in  the  winter,  where  ambient  temperatures  varied  between  - 1 5  and  20  degrees  F,  with 
high  winds  (25  MPH)  and  blowing  snow.  Testing  also  occurred  during  the  summer  months, 
where  the  ambient  temperatures  were  in  excess  of  90  degrees  F.  Operations  were  conducted  in 
every  foreseeable  weather  condition,  including  downpours,  electrical  storms,  high  winds,  ice, 
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and  snow  storms. 


The  engine  was  removed  from  the  generator  housing  and  was  disassembled  in  July  2015.  SUNY 
Cobleskill’s  Agricultural  Engineering  Department,  at  Curtis  Mott  Hall  has  completed  the 
disassembly,  inspection,  and  rebuild  of  this  engine  at  their  facility.  A  total  of  480.8  hours  of 
performance  testing  was  accumulated  on  the  engine.  During  run  time,  the  engine  was  fueled 
with  both  low  sulfur  diesel  and  a  synthetic  gas  (syngas)  produced  by  gasification  of  various  base 
camp  waste  mixes. 

On  average,  the  engine  was  operated  between  50%  and  65%  gaseous  fueling  rate,  with  the 
balance  provided  by  liquid  low  sulfur  diesel  fuel  (as  determined  on  a  low  heating  value  basis). 
The  engine  operated  normal,  reliably,  and  provided  full  power  at  less  than  65%  gaseous  fueling 
rate.  The  engine  was  operated  for  short  terms  at  79%  gaseous  fueling  rate  (79%  reduction  in 
liquid  fuel  consumption),  but  required  intensive  monitoring  and  supervision.  High  engine  knock 
was  also  observed. 

Increasing  the  gaseous  fueling  rate  into  the  engine  increases  the  crankshaft  speed.  The  engine 
speed  control  governor  reduces  the  rate  of  liquid  fuel  injection  to  maintain  the  synchronous 
speed  of  1800  RPM.  The  energy  value  of  the  syngas  fuel  can  vary  as  the  raw  feedstock  tumbles 
within  the  reactor.  Researchers  feel  sustained  operation  above  65%  gaseous  fueling  rate  is  not 
reliable  due  to  the  significant  risk  of  a  crash  stop  if  the  engine  speed  governor  completely  stops 
the  liquid  fuel  injection  rate  in  the  event  the  syngas  heating  value  suddenly  increases. 

The  engine  was  also  intentionally  subjected  to  an  exceptionally  high  amount  of  moisture  within 
the  syngas.  Researchers  determined  a  method  to  reduce  or  eliminate  the  production  condensate 
water  by  raising  the  syngas  temperature  and  allowing  full  evaporation  into  the  syngas  stream. 
Saturated  syngas  was  re-heated  to  about  20  degrees  higher  than  the  saturation  temperature.  Tests 
conducted  after  March  15th,  2015  focused  on  testing  this  method  of  condensate  water  disposal. 
The  water  evaporates  into  the  syngas  stream  and  combusts  as  superheated  steam  within  the 
engine.  No  significant  change  in  engine  performance  was  observed,  other  than  an  increase  in 
visible  diesel  particulate  matter  in  the  exhaust  due  to  oxygen  deprivation.  Die  only  adverse 
indication  within  the  engine  due  to  this  moisture  was  slight  pitting  was  observed  on  the  seat 
contact  area  of  exhaust  valve. 

Die  syngas  was  mixed  with  the  aspiration  air  upstream  of  the  turbo  charger  compressor.  This 
configuration  forced  a  mixture  of  syngas  and  air  to  pass  through  the  turbo  compressor,  pass 
through  the  charge  air  cooler,  and  then  to  the  intake  manifold.  No  carbon  or  tar  build-up  was 
observed  in  the  syngas  piping  upstream  of  the  mix  point,  but  a  build-up  was  observed  at  the  mix 
point  and  all  points  downstream.  The  build-up  occurred  only  on  cool  surfaces  (no  accumulation 
on  the  turbo  compressor  blades)  and  was  not  a  problem  during  operations.  The  main  problem 
was  the  build-up  restricted  turbo  rotation  and  required  daily  cleaning.  Mechanical  damage  to  the 
turbo  occurred  during  cleaning,  which  resulted  in  noticeable  metal  debris  accumulating  in  the  oil 
pan  directly  under  the  turbo  oil  drain.  This  configuration  would  never  be  used  again  due  to  these 
problems.  The  syngas  pressure  would  be  boosted  separately  and  fed  directly  into  the  intake 
manifold  downstream  of  the  turbo  charger  and  charge  air  cooler. 
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Engine  Removal.  Disassembly.  Rebuild,  and  Re-Install 


The  engine  was  removed  on  July  16th,  20 15.  Disassembly  commenced  shortly  after.  Any 
abnormal  wear  and  deposits  found  during  disassembly  will  be  noted  along  with  all  applicable 
component  measurements  and  photos.  The  engine  was  assembled  and  installed  back  into  the 
GENSET  on  August  3rd,  2015. 


Photo  Documentation  —  Engine  Removal  from  GENSET 


Engine  Removal  from  GENSET  Continued.. 
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Photo  Documentation -Reassembly  of  Engine  to  GENSET  August  3rd ,  2015 


Reassembly  of  Engine  to  GENSET  Continued. . 
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Engine  Data: 

Make:  John  Deere 
Model:  5030HF270 
Serial  No.:  PE5030H191337 
Displacement:  3.05  Liters 
No.  of  Cylinders:  5 
No.  of  Valves:  10 
Fuel  Rate  (prime  rating): 


Engine 

%  Load 

Crankshaft 

Brake 

Horsepower 

Fuel 

Consumption 

Ib/hr 

Fuel 

Consumption 

gal/hr 

25% 

21.8 

7.9 

1.11 

50% 

43.5 

15.9 

2.24 

75% 

65.3 

23.8 

3.35 

100% 

87 

31.7 

4.46 

Work  Summary; 

1.  Engine  received  and  information  was  documented 

2.  Engine  oil  sample  was  taken  for  Oil  Scan  analysis 

3.  Compression  test  completed  on  5  of  5  cylinders  (dry) 

a.  Wet  compression  test  was  not  required  since  compression  was  within  allowance. 

4.  External  component  removal 

a.  Fuel  pump  and  filter 

b.  Alternator 

c.  Muffler 

d.  Turbocharger 

e.  Starting  system 

5.  Valve  cover  removal 

6.  Injector  removal 

7.  Valve  lash  verification 

8.  Head  removal 

9.  Valve  train  removal 

a.  Valve  train  component  inspection 

10.  Oil  Pan  Removal 
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1 1 .  Piston  and  connecting  rod  removal 

a.  Piston  inspection 

b.  Connecting  rod  wear  evaluation 

12.  Cylinder  wear  evaluation 

13.  Crank  removal 

a.  Crank  wear  evaluation 

b.  Crankshaft  main  and  connecting  rod  running  clearance 

14.  Cam  removal 

a.  Cam  wear  evaluation 
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Appendix  A-  Compression  Test  Results 


Cylinder  Compression  Test 


Specification 

Engine  Compression  Pressure:  345  -  405  PSI 
Maximum  Difference  Between  Cylinders:  50  PSI 


Cylinder 

Compile  s  s  ion  (PS  I) 

i 

375 

2 

380 

3 

385 

4 

395 

5 

385 

Remarks: 

The  tested  compression  of  each  cylinder  was  within  specified  range.  A  wet  compression  test 
using  oil  was  not  necessary. 
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Photo  Documentation  of  Compression  Test 


A- 1  Compression  T  esting  Equipment 


A-2  Compression  Test  on  Cylinder  1 
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Appendix  B:  Engine  Specifications  and  Disassembly  Measurements: 

Cylinder  Bore 


Top  of  Block 


Carbon  Rmg 
•4_  Ring  !  Reversal 
4-  Ring  2  Reversal 

Oil  Ring  Reversal 


Bottom  of  Stroke 


Bottom  of  Block 
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Cylinder  Bore 


_ Specification _ 

Standard  Bore  Inside  Diameter  (Inches): 
3.385  -3.386 


TIMING  GEARS 


A 

B  ' 

Position 

(Inches) 

(Inches) 

CR 

3.3850 

3.3860 

1^1 

R1 

3  3860 

3.3865 

-o 

s 

R2 

3.3860 

3  3865 

U 

OR 

3.3860 

3.3865 

BCD 

3.3860 

3.3865 

<5 

CR 

3.3860 

3.3860 

R1 

3.3860 

3.3865 

"O 

c 

R2 

3.3865 

3.3865 

">> 

U 

OR 

3.3865 

3.3865 

BCD 

3.3865 

3.3865 

r 

CR 

3  3860 

3  3860 

Rl 

3.3865 

3.3865 

C 

R2 

3.3865 

3.3865 

% 

u 

OR 

3.3865 

3.3865 

BCD 

3.3870 

3.3870 

CR 

3.3860 

3.3865 

o 

Rl 

3  3865 

3.3865 

c 

R2 

3.3865 

3.3865 

U 

OR 

3.3865 

3.3865 

BCD 

3.3865 

3.3870 
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Piston  Skirt  Diameter 


_ Specification _ 

Piston O.D.  Wear  Limit  (Inches): 

3.381-  3.382 


Position 

Diameter 

(Inches) 

Cylinder  1 

3.382 

Cylinder  2 

3,382 

Cylinder  3 

3.382 

Cylinder  4 

3.382 

Cylinder  5 

3.382 

The  piston  skirt  diameter 
was  taken  0.5  inches  from 
the  bottom  of  the  piston. 


Piston  Skirt  Running  Clearance 

Piston  skirt  running  clearances  are  calculated  by  the  following  equation’ 

(Ring  ]  Inside  Diameter)  (Piston  Skirt  Outside  Diameter)  -  Piston  Skirl  Running  Clearance 


Position 

Running  Clearance 
(Inches) 

Cylinder  1 

0,0040 

Cylinder  2 

0.0040 

Cylinder  3 

0.0045 

Cylinder  4 

0.0045 

Cylinder  5 

0.0045 

_ Specification _ 

Piston  Skill  Running  Clearance  (Incites): 
0.003  -  0.005 
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Remarks: 


The  piston  0  D.  wear  limit  and  running  clearance  were  within  specification  Recorded  piston 
skin  measurement  for  cylinder  5  was  not  taken  over  the  scoring  marks,  but  over  an  average  wear 
porti  on  of  the  skin  A  measurement  of  the  diameter  of  cylinder  5  piston  was  taken  over  the 
damaged  area  right  under  the  oil  ling  The  resulted  diameter  was  3.375  inches,  about  7 
thousandths  smaller  than  the  specified  wear  limit 


Ring  Side  Clearance 


Specification 

First  Ring;  Ring-to-Groove  Clearance  -  0  005  Inches 
Second  Ring:  Ring- to- Groove  Clearance  -  0  004  Inches 
O  il  Ring :  Rmg-  to-  Gro  o  ve  C  learance  -  0.004  Inc  he  s 


First 

Compression 

Second 

Compression 

Oil  Control 
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Cylinde  r 

Ring  Position 

Side  Clearance 
(Inches) 

i 

Top  Compression 

>  .004  ;  <  .005 

S  eco  nd  C  omp  ress  io n 

-  002 

Oil  Control 

-  .002 

2 

Top  Compression 

>  ,004  ;  <  .005 

Second  Compression 

-  002 

Oil  Control 

-  .0025 

3 

Top  Compression 

>  .004  ;  <  .005 

S  eco  nd  C  omp  re  ss  io  n 

-  002 

Oil  Control 

-  0025 

4 

Top  Compression 

>  004  ,<  ,005 

Second  Compression 

O 

o 

i 

Oil  Control 

-  0025 

5 

Top  Compression 

>  .004  ;  <  .005 

Second  Compression 

-  002 

Oil  Control 

-  003 

Remarks: 

The  ring  side  clearance  for  the  first  second,  and  oil  ring  were  all  slightly  under  specification, 
This  may  be  from  carbon  build  up  The  rings  were  free  in  the  groove  and  gave  good 
compression, 


Piston  Pin  Bore.  Inside  Diameter 


_ Specification _ 

Wear  Limit:  1  1812  -  1.1815  Inches 


Pin  Bore 

from 

Cylinder# 

A 

(Inches) 

B 

(Inches) 

X 

Y 

X 

Y 

1 

1  1800 

1 . 1 800 

1 , 1 800 

1  1800 

2 

1  1815 

1.1815 

1.1815 

1.1815 

■> 

1.1820 

1.1820 

1.1815 

1.1820 

4 

1.1820 

1.1820 

1.1820 

1  1 820 

s 

1.1 830 

1.1825 

1.1825 

1  1825 

X-dimension 
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Crankshaft  Main  Journal  Outside  Diameter 


751 


_ Specification _ 

Journal  Outside  Diameter:  2.9522  -  2.9533  Inches 


Position 

X 

(Inches) 

Y 

(Inches) 

Ml 

2.953 

2.953 

M2 

2.953 

2.953 

M3 

2.953 

2.953 

M4 

2.953 

2.953 

M5 

2.953 

2.953 

M6 

2.953 

2.953 

Remarks: 

There  was  no  measureable  wear  on  the  crankshaft.  Minor  scratches  were  observed  on  the  journal 
surface,  but  this  wear  is  typical  for  an  engine  with  480  hours. 


Ml  M2  M3  M4  M5  M6 


RJ  2 


Journal  Crankshaft  Connecting  Rod  Outside  Diameter 


_ Specification _ 

Connecting  Rod  Journal  Outside  Diameter:  2.36170  -  2.36270  Inches 


19 


752 


Position 

X 

Y 

Cylinder  \ 

2.3655 

2.3655 

Cylinder  2 

23630 

2.3630 

Cylinder  3 

2.3625 

2.3625 

Cylinder  4 

2.3630 

2.3630 

Cylinder  5 

2.3625 

2.3625 

Remarks: 

There  was  a  slight  difference  in  size  between  rods  Minimal  wear  and  scratches  were  observed 
on  the  main  journals  Minor  polishing  was  required  for  rebuild 


Cam  Shaft  Journal  Outside  Diameters 


_ Specification _ 

Cam  Shaft  Journal  O  D  :  2.36 1 7  -  2.3627  Inches 


Journal 

Position 

X 

Y 

ji 

A 

23625 

23625 

J2 

A 

2.3625 

2,3625 

J3 

A 

2.3625 

2  3625 

J4 

A 

2.3625 

2.3625 

J5 

A 

2.3625 

2.3625 

753 


Cam  Bearing  and  Parent  Bores 


_ Specification _ 

Cam  Bearing  and  Parent  Bores  Clearance:  2,3642  -  2,3672  Inches 


Bearing  and  Bores 

X 

Y 

J! 

2.3650 

2.3650 

J2 

2.3640 

2  3640 

J3 

2.3650 

23650 

J4 

2.3650 

2  3650 

2,3650  2,3645 


Remarks: 

Minimal  wear,  cam  shaft  journals  did  noi  have  abnormal  wear  for  the  hours  All  measurements 
were  within  sp  ed  fi  ca  ti  o n 


21 


754 


Journal 

Position 

A 

B 

Lobe  Height  (A-B) 

Cyl  1 

I 

2.0480 

1.811 

0.2370 

E 

2.0500 

1.811 

0.2390 

Cyl  2 

I 

2.0495 

1.811 

0.2385 

E 

2.0500 

1.809 

0.2410 

Cyl  3 

I 

2.0475 

1.808 

0.2395 

E 

2.0490 

1.809 

0.2400 

Cyl  4 

I 

2.0465 

1.808 

0.2385 

E 

2.0480 

1.808 

0.2400 

Cyl  5 

I 

2.0420 

1.804 

0.2380 

E 

2.0460 

1.803 

0.2430 

Remarks: 

The  cam  lobes  did  not  look  worn,  but  did  not  meet  specifications.  The  measurement 
specifications  provided  may  not  be  valid.  No  abnormal  wear  was  observed  on  cams  lobes.  The 
lobes  may  have  been  undersized  from  the  factory. 
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Cam  Follower  Stem  0,D. 


_ Specification: _ 

Wear  limit:  0.8422  -  0.8427  Inches 


Cylinder 

Valve 

Position 

Diameter 

Type 

on  Stem 

(Inches) 

1 

Intake 

A 

0.842 

B 

0.842 

Intake 

A 

0.842 

/ 

B 

0.842 

*5 

Intake 

A 

0.842 

B 

0.842 

4 

Intake 

A 

0.842 

B 

0.842 

5 

Intake 

A 

0.842 

B 

0.842 

Cylinder 

Valve 

Position 

Diameter 

Typc 

on  Stem 

(Inches) 

1 

Exlianst 

A 

0.842 

B 

0.842 

2 

Exhaust 

A 

0.842 

B 

0.842 

3 

Exhaust 

A 

0.842 

B 

0.842 

A 

Exhaust 

A 

0.842 

4 

B 

0.842 

5 

Exhaust 

A 

0.842 

B 

0.842 

Remarks: 

There  were  some  visible  scruff  marks  and  minor  wear 
marks  on  the  cam  surface,  but  no  measureable  wear. 
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Valve  Guide  Measurements 


Specifications _ 

Measurements  were  taken  at  A  (initial )  and  B  (filial)  The  difference  between  these  two  points 
should  be  zero  in  its  new  state  To  calculate  the  difference,  subtract  the  initial  from  the  final 
measurement  (B-A). _ 


Cylinder 

Valve 

Type 

Difference 

(Inches) 

1 

Intake 

0.0025 

2 

Intake 

0,0015 

-j 

jj 

Intake 

0.0025 

4 

Intake 

0.0020 

5 

Intake 

0.0010 

Cylinder 

Valve 

Type 

Difference 

(Inches) 

i 

Exhaust 

0.0015 

2 

Exhaust 

0.0025 

J 

Exhaust 

0.0010 

4 

Exhaust 

0.0010 

5 

Exhaust 

0.0020 

Remarks: 

There  was  a  taper  found  on  all  the  valve  guides.  This  may  be 
from  carbon  build  up  on  valve  stems  that  coated  the  inside  on 
the  valve  guides.  Wear  may  have  occurred  from  the  carbon 
build  up  on  the  intake  valves.  Metal  inside  the  valve  guide  is 
missing  in  the  B  area. 
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IVtanifnlrl 


Valve  Stem  Pi  a  meter 


_ Specification _ 

Intake  Valve  Stem  O.D  0.2751  -0.2761  Inches 
Exhaust  Valve  Stem  O.D.  :  0.2746-0.2755  Inches 


Cylinder 

Valve 

Type 

Position 

of  Guide 

Measurement: 

(Inches) 

i 

bitake 

A 

0.2755 

B 

0.2755 

2 

Intake 

A 

0.2755 

B 

0.2755 

3 

Intake 

A 

0.2755 

B 

0.2755 

4 

Intake 

A 

0.2755 

B 

0.2755 

5 

Intake 

A 

0.2755 

B 

0.2755 

Cylinder 

Valve 

Type 

Position 

of  Guide 

Measurement 

(Inches) 

i 

Exhaust 

A 

0.2745 

B 

0.2745 

Exhaust 

A 

0.2750 

B 

0.2755 

3 

Exhaust 

A 

0.2752 

B 

0.2753 

4 

Exhaust 

A 

0.2752 

B 

0.2754 

5 

Exliaust 

A 

0.2751 

B 

0.2752 

Remarks:  Within  specifications 
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Spring  Free  Length 


Specification 

Minimum  free  Length:  1.8 IK  inches 


Cylinder 

Valve 

i 

I 

1.842 

E 

1.830 

2 

I 

1 .830 

K 

3 

i 

E 

1.832 

4 

i 

1.823 

E 

1.831 

5 

i 

1 .830 

E 

1.834 

* 


y 


Spring  Compressed  Length 


Specification 

Spring  Compressed  Length:  L4  Inches  (m  56  lbs  of  Force 


Cylinder 

Valve 

Force  (lbs) 
at  14  In. 

i 

i 

56 

E 

56 

2 

I 

57 

E 

5b 

3 

i 

54 

E 

56 

4 

I 

56 

E 

57 

5 

1 

55 

E 

56 

Remarks:  Cylinder  3  intake  spring  force  was  slightly  weak  The  free  length  was  under 

minimum  and  w  as  under  the  56  lbs  of  rated  force  at  1.4  inches. 
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Valve  Seat  Width 


Specification 

Intake  Seat  Width:  0.077  Inches 
Exhaust  Seat  Width:  0.072  Inches 


Cylinder 

Intake 

Exhaust 

i 

0.079 

0.088 

2 

0.088 

0.099 

3 

0.087 

0.078 

4 

0.085 

0.084 

5 

0.089 

0.082 

Remarks:  Acceptable. 
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Appendix  C:  Photo  Documentation 

C-l  John  Deere  Serial  Plate  Number 


Engine  Serial  Number 

*  PE5030H1B1337  * 


'  DEERE  &  COMPANY  MOLINE,  IIIINOIS  MADE  IN  MEXICO 


C-2  Combustion  System 
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C-3  Cylinder  2  -  Representative  of  Cylinders  1,  2,  3,  &  4 


C-4  Scoring  Seen  on  Cylinder  5  Wall  (overheating  during  initial  trials) 
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C-5  Discoloring  Found  on  Cylinder  2  Piston  Skirt  -  Representative  of  Pistons  1,  2,  3,  &  4 
(indication  of  overheating) 
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C-6 


Scoring  Found  on  Cylinder  5  Piston  Skirt  (indication  of  overheating  due  to  overloading) 
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C-7  Cylinder  5  Piston  Skirt  (indication  of  overheating  due  to  overloading) 


C-8  Piston  Rings  are  Free  with  Normal  Wear  -  Representative  of  Cylinders  1,  2,  3, 4,  &  5 
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C-9  Cylinder  3  Piston  Head  -  Representative  of  Pistons  3,  4,  &  5 


C-10  Cylinder  2  Piston  Head  -  Minor  Ding  (foreign  material  passed  thr  ough  engine) 
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C-ll  Cylinder  1  Piston  Head 
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C-13  Piston  Rod  Bearing  -  Representative  of  Cylinders  1  ,  2,  3,  4,  &  5 


C-14  Mechanical  Engine  Speed  Governor  Fly  Weights  and  Cam  Shaft  Gear 
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C-15  Crankshaft 
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C-17  Upper  Main  Bearing  6  -  Representative  of  Upper  Main  Bearings  1,  2,  3,  4,  5,  &  6 


C-18  Upper  Main  Bearings 
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C-19  Crankshaft  Journals 


C-20  Rod  Journal  1  -  Representative  of  Rod  Journals  1,  2,  3,  4,  &  5 
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C-21  Cam  Shaft  Journals 


C-22  Cylinder  1  Intake,  Exhaust,  &  Injector  Lobes;  Cam  Journal  1 
Representative  of  Cylinders  1,  2,  3,  4,  &  5 
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C-23  Cam  Follower  Stem  -  Representative  of  Cylinders  1,  2,  3,  4,  &  5 
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C-25  Engine  Head 


C-26  Engine  Head  Underside 
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C-27  Carbon  Buildup  on  Intake  Valve  Housing;  Cylinder  1 
Representative  of  Cylinders  1 , 2,  3,  4,  &  5 


C-28  Carbon  Build  Up  on  Intake  Valve;  Cylinder  1-  Representative  of  Cylinders  1 ,  2,  3,  4,  &  5 
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C-29  Cylinder  5  Exhaust  Valve  Seat  -  Pitting  Found  on  Lower  Left  Surface 
Representative  of  Exhaust  Valves  1,  2,  3,  4,  &  5 


C-30  Cylinder  5  Exhaust  and  Intake  Valve  Seats 
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C-31  Exhaust  Valve  -  Representative  of  Cylinders  1,  2,  3,  4,  &  5 


C-32  Exhaust  Valve  and  Stem  -  Representative  of  Cylinders  1,  2,  3,  4,  &  5 
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C-33  Turbo  Charger 


C-34  Turbo  Charger  Intake 
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C-35  Oil  Pan 


C-36  Oil  Pan  -  Metallic  Flakes  and  Heavy  Particulate  Found  Under  Turbo  Return  Area 
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Appendix  D  -  OilScan  Oil  Analysis 


Analysis  Report 

Status:  onJul23  2015 


Page  1 


Cobleskili  College 
Ray  Roes 

CURTIS-MOTT  HALL  118 
COBLE  SKILL,  NY,  12043 

Unit  i[  PE5030H 191 337  Unit  Worksite:  Comp  Ref  NO  6491963 

Component  Type  DIESEL  ENGINE  Component  ENGINE 

Unit  Manufacturer  and  Model  DEERE  5030  Oil  Type  SHELL  ROTELLA 1 5W40 

Component  Manufacturer  and  Mode  DEERE  5030  Component  Senal  Number  191337 

Maintenance  Recommendations  for  Lab  No  201508071091  Reported  On:  Aug  11  2015 

From:  Suny  Cobleskili  -  JDI  Cobleskili,  NY 

ANALYSIS  INDICATES  COMPONENT  &  OIL  ARE  IN  SATISFACTORY  CONDITION.  RESAMPLE  at  normal  interval 


SPECTROCHEMICAL  ANALYSIS  IN  PARTS  PER  MILLION 


1  J  I 


I  I 


917  1215  2311 


Sample 

Drawn 


SAMPLE  INFORMATION 


PHYSICAL  TEST  RESULTS 

Fuel 


Viscosity 
100 'C 


Vise 

Grade 


Notice.  This  analysts  is  intended  as  an  aia  in  predicting  mechanical  wear  Test  results,  maintenance  recommendations  ano  accuracy  are  affected  by  customer-provided  samples,  equipment  identification  and  mamterance  tistory.  No 
guarantee,  expressed  o'  implied,  is  mace  against  iailixe  of  this  piece  of  equipment  or  a  component  thereof.  The  ultimate  resoonsiciiity  for  the  maintenance  of  this  piece  of  equipment  and  all  of  its  components  is  the  responsibility  of  the 
equipment  owner. 

N/R  =  Test  not  performed  @  Copy-ight  2012.  Analysts  the. 
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Appendix  E  -  Engine  Measurement  Specifications  and  Procedures 


Page  I  of  I 


CTM301  -  2.4L  and  3.0L  Diesel  Engines 
Cylinder  Head  and  Valves  Specifications 


Cylinder  Head  and  Valves  Specifications 


Item 

Measurement 

Specification 

Unit  Pump  Clamp 

Torque 

50  Nun  (37  Ib-ft) 

Glow  Plug 

Torque 

1 3  Nun  (9  lb- ft) 

Glow  Plug  Wire  Harness  Nut 

Torque 

3  5  Nun  (31  lb-in  ) 

Cylinder  Head  Cap  Saew/Glow  Plug  Wire 
Harness 

Torque 

28  N-m  (21  lb-11) 

Intake  Valve 

Recess  in  Cylinder  Head 

0  72—1  48  mm  <0  026—0  058  m  ) 

Exhaust  Valve 

Recess  in  Cylinder  Head 

0  72— 1  48  mm  (0  028—0  058  in  ) 

Spring  Free  Length  0  N  (0  lb  force)  (Free 
length  may  vary  slightly  between  valve 
springs ) 

Height 

46  2  mm  (1  818  in) 

Spring  Compressed  166  N  (37  lb  force) 

Height 

37  2  mm  (1  46  in  ) 

Spring  Compressed  356  N  (80  lb-force) 

Height 

27  0  mm  ( 1  06  m  ) 

Intake  Valve  Head 

OD 

36  87— 37  13  mm 
(1  452—1  462.n) 

Exhaust  Valve  Head 

OD 

33  87—34  13  mm 
(1  333—1  344  m  ) 

Intake  Valve  Stem 

OD 

6  987— 7  013  mm 

10  2751—0  2761  in  > 

Exhaust  Valve  Stem 

OD 

6  9?4 — 7  000  mm 
(0  2746—0  2755  in  ) 

Valve  F  ace 

Maximum  Runout 
(intake  and  Exhaust) 

0  038  mm  (0  0015  m) 

Valves 

Face  Angie 

29  25*  1  0  25' 

Initial  Cylinder  Head  Cap  Screw  (4-cyltnder) 

Torque 

110  N-m  (81  ft-lb) 

Final  Cylinder  Head  Cap  Screws  No  1  No  8 
(4-cylinder) 

Torque 

70  N-m  (52  ft-lb)  plus  150'  •  1Q/-Q 

Final  Cylinder  Head  Cap  Screws  No  9 

No  10  (4 -cylinder) 

Torque 

70N-m  (52  ft-lb)  plus  t20*  ♦  10*/-0" 

initial  Cylinder  Head  Cap  Screw  (5  cylinder) 

Torque 

110  Nun  (81  ft-lb) 

Final  Cylinder  Head  Cap  Screws  No  1 

No  10  (5-cyimder) 

Torque 

70  N-m  (52  ft-lb)  plus  150'  *107-0' 

)  ina<  Cylinder  Head  Cap  Screws  No  1 1 

No  12  (5-cylinder) 

Torque 

70Nun  (52  ft-lb)  plus  120"  •  t0V-0' 

Unit  Pump  Clamp 

Torque 

50  N-m  137  tb-fl) 

Top  of  valve  spring  retainer  to  cylinder  Head 

Height 

37  0  mm  ( 1  46  in  )  minimum 

Rocker  Arm  Capscrew 

Torque 

40  N  m  (30  Ib-ft) 

RG4 1 1 83  000005C- 1 9-2004 1012 
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CTM301  -  2.4L  and  3.0L  Diesel  Engines 

Camshaft,  Balancer  Shafts  and  Timing  Gear  Train  Specifications 


Camshaft.  Balancer  Shafts  and  Timing  Gear  Train  Specifications 


Item 

Measurement 

Specification 

Camshaft 

End  Play 

0  08—0  23  mm  (0  003—0  009  in  ) 

Balancer  Shaft 

End  Play 

0  08—0  38  mm  (0  003—0  015  m) 

Camshaft  Journal 

OD 

55  872—55  898  mm 
(2  1997— 2  2007  in.) 

Camshaft  Bore  Fronf  No  1 1  Ball  Bearing) 

10 

55  961— 55  987  mm 
<2  2031— 2  2042  in  ) 

Camshaft  Bore  AH  Except  No  1 

tD 

55  986— 56  012  mm 
(2  2042—2  2052  in  ) 

Camshaft  Journai-lo-Bushing  No  1  Bore 
(With  Bushing) 

Oil  Clearance 

0  063—0  115  mm 
(0  0025— 0  0045  in  ) 

Camshaft  Intake  Lobe 

Height 

7  05—7  31  mm  (0  278—0  288  in  1 

Camshaft  Exhaust  Lobe 

Height 

6  89—7  15  mm  (0  271—0  281  in  1 

Fuel  Supply  Pump  Camshaft  Lobe 

Diameter 

42  67—42  93  mm  (1  68—1  69  in  J 

Camshaft  Follower 

OD 

3161— 31  64  mm 
(1  245—1  246  in) 

Camshaft  Follower  Bore  in  Block 

ID 

31  70—31  75  mm 
(1  248—1  250  in.) 

Camshaft  Follower-to-Bore 

Clearance 

0  06—0  13  mm  (0  002—0  005  m  ) 

Balancer  Shaft  Bushing  (New) 

ID 

30  038—30  1 04  mm 
(1  1826—1  1852  in) 

Balancer  Shaft  Journal 

OD 

29  987— 30  013  mm 
(1  1806—1  1816  m) 

Balancer  Shaft  Joumal-to-Bushing 

Oil  Clearance 

0  025— 0  117  mm 
(0  0009—0  0046  in  ) 

Cylinder  Block  Bore  for  Balancer  Shaft 
Bushing 

ID 

33  500— 33  526  mm 
(1  3189— 1  3199  in) 

Balancer  Shaft  Thrust  Plate  (New) 

End  Play 

Not  to  Exceed  0  45  mm  (0  02  in  ) 

RG41 1 83, 000005F- 19-20040430 
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CTM301  -  2.4L  and  3.0L  Diesel  Engines 

Cylinder  Block,  Liners,  Pistons,  and  Rods  Specifications 


Cylinder  Block,  Liners,  Pistons,  and  Rods  Specifications 


(torn 

Measurement 

Specification 

P«ston  Ring-to-Groove  Clearance — New 

Ptston  Ring  (First  Compression  Ring  Groove) 

Maximum  Clearance 

0  12  mm  (0  005  In.) 

Piston  Ring-to-Groove  Clearance— New 

Piston  Ring  (Second  Compression  Ring 
Groove) 

Maximum  Clearance 

0  098  mm  (0  004  in  ) 

Piston  Rmg  to^Groove  Clearance— New 

Piston  Ring  (Third  Oil  Control  Ring  Groove 
Standard  Ring} 

Maximum  Clearance 

0  09  mm  (0  004  m.) 

Piston  Pm  Bote 

10 

30  003—30  009  mm 
(1  1812 — 1  1815  *n  > 

Pi9ton  Skirt  (Measurement  Taken 
at  Bottom  of  Skm  12  mm  (0  5  in  ) 
from  Bottom  of  Piston) 

Diameter 

85  876—85  908  mm 
(3  381—3  382  in) 

Piston  —  Turbocharged  Engines 

Height 

53  415—63  465  mm  (2  103—2  105  in  ) 

Cylinder  Bore 

ID 

85  987— 66.013  mm  (3  385— 3  386  in  ) 

Piston-tO'Cylmder  Bore  Clearance  (Measured 
at  Bottom  of  Piston  Skirt) 

Clearance 

0  079— 0  137  mm 
(0  003—0.005  in  ) 

Crankshaft  Journal 

OD 

59  987—60  013  mm  (2  361—2  363  in  ) 

Assembled  Rod  Bearing 

ID 

60  030—60  073  mm  (2  363— 2  365  in  ) 

Connecting  Rod  Beanng-to-Joumai 

Minimum 

Clearance 

0  017  mm  (0  OOlin  ) 

Maximum 

Clearance 

0  086  mm  (0  003  in  ) 

Connecting  Rod  Bore  (Without  Bearing 

Inserts) 

ID 

63  437—63  463  mm 
(2  496—2  499  in  ) 

Piston  Pin 

OD 

29  994—30  000  mm 
(1  1809—1  1811  m  ) 

OD  Wear  Limit 

29  980  mm  (1  1808  in) 

Piston  Pin 

Length 

67  75—68  00  mm 
(2.667— 2  677  in  ) 

Rod  Bearing  Bore-to-Piston  Pin  Bushing  Bore 
(Center-to-Center) 

Measurement 

170  mm 
(6  69  In.) 

Plug  (Or!  Gallery) 

Torque 

15  N  m  (11  Ib-ft) 

Camshaft  Follower  Bore  m  Block 

ID 

21  428—21  454  mm  (0  8436—0  8446  in  ) 

Camshafl  Follower  (New) 

OD 

21  392—21  404  mm  (0  8422—0  8427  in  ) 

Connecting  Rod  Cap  Screws 

Initial  Torque 

35  N  m  (10  lb- ft) 

Connecting  Rod  Cap  Screws 

Torque- Turn 

1/4  Turn  (90—100") 

After  Initial  Torque 

RG41 183.000005D-19-20091012 
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CTM301  -  2.4L  and  3.0L  Diesel  Engines 

Crankshaft,  Main  Bearings,  and  Flywheel  Specifications 


Crankshaft.  Main  Bearings,  and  Flywheel  Specifications 


Item 

Measurement 

Specification 

Damper 

Maximum  Radial  Runout  (Concentricity) 

1  00  mm  (0  040  in  ) 

Dampei  Pulley  Outer  Ring 

Wobble  (Maximum) 

1  50  mm  (0  060  in  ) 

Damper  Pulley  Inner  Ring 

Wobble  (Maximum) 

0  5  mm  (0  020  in.) 

Starter  Motor  Mounting  Cap  Screws 

Torque 

80  N  m  (59  Ib-ft) 

Initial  Pulley  Mounting  Cap  Screw 

Torque 

100  him  (74  Ib-ft) 

Final  Pulley  Mounting  Cap  Screw 

Torque  Turn 

50  N  m  ♦  90*  (37  Ib-ft  ♦  90*) 

Crankshaft 

End  Play 

0  089—0  396  mm 
(0  004— 0  016  m) 

Flywheel  Face  Flatness 

Maximum  Variation 

0  23  mm  (0  009  in  | 

Maximum  Variation  per  25  mm 
(1  0  in  )  of  Travel 

0  013  mm  (0  0005  in  ) 

Flywheel  Bearing  Bore  Concentricity 

Maximum  Variation 

0  127  mm  (0  005  in.) 

Rear  0*1  Seal  Housing  Cap  Screws 

Torque 

17  N  m  (13  Ib-ft) 

Crankshaft  Main  Bearing  Cap  Screws 

Torque 

BON  m  (59  Ib-ft) 

Crankshaft  Main  Beanng-to- Journal 

Oil  Clearance 

0  021 — 0  090  mm 
(0  0008—0  0035  in  ) 

Main  Bearing  Cap  Screws 

Torque 

80  N  m  159  Ib-ft) 

Crankshaft  Man  Beanng 

ID 

75  034—75  077  mm 
(2  9541— 2  9558  m  > 

Crankshaft  Man  Journal 

00 

74  987— 75  013  mm 
(2  9522—2  9533  m) 

Crankshaft  Rod  Journal 

00 

59  9B7— 60  013  mm 
(2  36170-2  3627  in  ) 

Crankshaft  Mam  oi  Rod  Journal 

Maximum  Taper 

0  010  mm  (0  0004  in.) 

Crankshaft  Man  or  Rod  Journal 

Maxrmum  Out-of-Round 

0  008  mm  (0  0003  in.) 

Crankshaft  Man  Thrust  Beanng  Journal 
Width 

Width 

31  302— 31  378  mm 
(1  2340—1  2350  in  ) 

Crankshaft  Man  Thrust  Washer 

Overall  Thickness 

2  95—3  05  mm 
(0  120— 0  116m) 

Crankshaft  Man  Bearing  Bore  (VMthoul 
Bearings) 

10 

79  892— 79  918  mm 
(3  1454—3  1464  in  ) 

Crankshaft  Man  Beanng  Cap  Screws 

Torque 

80  N  m  (59  Ib-ft) 

Crankshaft 

End  Play 

0  089—  396  mm 
(0  004— 0  016  m  ) 

Initial  Flywheel  Housing  Cap  Screws 

Torque 

35  N  m  (26  Ib-ft) 

Final  Flywheel  Houang  Cap  Screws 

Torque 

140  N  m  (105  Ib-ft) 

Initial  Flywheel  Mounting  Cap  Screws 

Torque 

30  N  m  (20  Ib-ft) 

Final  Flywheel  Mounting  Cap  Screws 

Torque 

110  Nm  (80  Ib-ft) 

Balancer  Shaft  Weight  Cap  Screws 

Torque 

16  5Nm(12  Ib-ft) 

RG41 183.000005E-19-20070109 
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CTM101019  -  PowerTech™  E  2.4L  and  3.0L  Diesel  Engines 
Turbocharger  Oil  Seal  —  Leak  Check 


Turbocharger  Oil  Seal  —  Leak  Check 


I - 24 if - M _  _ 

RG12656-UN  Turbocharger  Oil  Seal  Leak  Test 

LEGEND 


A  Inlet  Hose 
B  Otl  Return  Line 


Seals  are  used  on  both  sides  ot  the  turbocharger  rotor  assembly  The  seals  are  used  to  prevent  exhaust  gasses  and  air  from  entenng  the  turbocharger 
housing  Otl  leakage  past  the  seals  is  uncommon  but  can  occur 


A  restricted  or  damaged  turbocharger  otl  return  line  can  cause  the  housing  to  pressunze.  causing  oil  to  leak  by  the  seals  Additionally  intake  or  exhaust 
restrictions  can  cause  a  vacuum  between  the  compressor  and  turbocharger  housing  causing  oil  to  leak  by  the  seals 

1  Remove  exhaust  pipe  (shown  removed)  and  inlet  hose  (A) 


2  Inspect  the  turbine  casing  and  inlet  hose  for  evidence  of  oil  leakage 

If  oil  leakage  is  present,  perform  the  following 

O  Inspect  turbocharger  oil  return  Itne  (B)  for  kinks  or  damage  Replace  if  necessary 
O  Check  the  air  intake  filter  hoses,  and  inlet  hose  for  restnclions 
O  Check  the  exhaust  system  for  restnctions  to  include  position  of  exhaust  outlet 

3  Perlorm  necessary  repairs  and  repeat  test 


MK4 1 968.000005E-1 9-20091 2 1 7 
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CTM101019  -  PowerTech™  E  2.4L  and  3.0L  Diesel  Engines 
Crankcase  Pressure  Blow-By  Test 


Page  l  of 2 


Crankcase  Pressure  Blow-By  Test 


RG12659-UN  Blow-By  Check 


RG12530B-UN  Sealant  Path 
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LEGENO 

A  Breather  Tube 
B  Sealant  Path 


Excessive  blow  by  coming  out  ol  the  crankcase  breather  tube  (A)  indicates  that  either  the  turbocharger  (if  equipped)  seals  are  faulty  or  the  piston  nngs  and 
cylinder  bores  are  not  adequately  sealing  off  the  combustion  chamber  This  is  a  comparative  check  that  requires  some  experience  to  determine  when  blow-by 
is  excessive 


Run  engine  at  high  idle  and  check  crankcase  breather  tube  Look  for  significant  fumes  and/or  dnppmg  oil  coming  out  of  the  breather  tube  at  fast  idle  with  no 


It  excessive  blow-by  is  observed,  perform  the  following  to  determine  if  the  turbocharger  (if  equipped)  is  causing  the  btow-by 


1  Remove  the  turbocharger  oil  drain  line  where  it  connects  to  the  engine  block  and  run  line  into  a  bucket 


2  Run  engine  at  high  .die  slightly  loaded  and  determine  if  boost  pressure  is  forcing  oil  through  the  dram  line  Check  crankcase  breather  tube  to 
determine  if  blow-by  has  decreased 


1  If  it  appears  that  boost  pressure  is  forcing  oil  through  the  dram  line  and/or  blow-by  decreases  with  the  dram  line  disconnected  from  block  replace 
the  turbocharger  and  retest 


4  Remove  rocker  arm  cover  and  inspect  sealant  path  (B)  for  areas  showing  possible  blow-by  Clean  ssurface  and  apply  sealant  as  shown  and  and 
reinstall  Allow  sealant  to  completely  cure  Run  engine  at  high  idle  and  check  crankcase  breather  tube 


MK4 1 968.0000054-1 9-20 100415 
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CTM101019  -  PowerTech™  E  2.4L  and  3.0L  Diesel  Engines 
Mechanical  Compression  Test 


Mechanical  Compression  Test 


RG13030-UN  Engine  Compression  Test 

IMPORTANT 


Compression  pressures  are  affected  by  the  cranking  speed  ol  the  engine  Before  beginning  test,  ensure  that  batteries  are  fulfy  charged 

1  Start  engine  and  run  at  rated  speed  until  It  warms  up  to  normal  operating  temperature  (From  a  cold  start,  operate  engine  10—1 5  minutes  at  slow 
idle  ) 

2  Shut  off  engine  and  remove  the  rocker  arm  cover  See  Rocker  Arm  Cover  —  installation  and  Removal  in  Group  20 

3  Shut  off  fuel  supply  and  remove  glow  plugs  See  Glow  Piuos  —  Removal  in  Section  20 

4  Install  JDG1687  into  glow  plug  bore  in  the  cylinder  head  and  tighten  to  specification  Attach  45*  quick  disconnect  fitting  to  compression  adapter  and 
install  compression  gauge  to  adapter  Do  not  tighten  adapter  to  more  than  glow  plug  torque  specification 

Item  Measurement  Specification 

Glow  Plug  Torque  13Nm(10lb-ft) 

5  Set  rocker  arm  cover  on  top  of  cylinder  head  to  reduce  oil  spray  from  push  rods 


Compression  Test 

1  Push  throttle  lever  to  ‘STOP’  position  Turn  crankshaft  for  10 — 15  seconds  with  starter  motor  (minimum  cranking  speed— 150  rpm  coJd/200  rpm  hot) 

2  Compare  readings  from  all  cylinders  Compression  pressure  must  be  within  specification 


Item 

Engine  Compression  Pressure  Test 


Measurement 

Engine  Compression  Pressure 
Maximum  Difference  between  Cylinders 


Specification 

2379—2792  kPa  (24—28  bar) 
(345—405  psi) 

350  kPa  (3  5  bar)  (50  pa) 


/VOTE 


788 


Page  2  of 2 


Pressure  given  was  taken  a!  183  m  (600  ft)  above  sea  level  A  3  6  percent  reduction  in  gauge  pressure  will  result  lor  each 
additional  300  m  (1000  ft)  nse  in  altitude 


All  cylinders  within  an  engine  should  have  approximately  the  same  pressure  There  should  be  less  than  340  kPa  (3  4  bar) 
(50  psj)  difference  between  cylinders 


3  If  pressure  is  much  lower  than  shown,  remove  gauge  and  apply  oil  to  nng  area  of  piston  through  injection  nozzle  or  glow  plug  bore  Do  not  use  too 
much  oil  Do  not  get  oil  on  the  valves 


4  Test  compression  pressure  again 


If  pressure  is  high,  worn  or  stuck  nogs  are  indicated,  replace  piston  nngs  or  install  new  piston  set  as  needed  See  Piston  Rmos  —  Installation  . 
Piston  and  Connecting  Rod  —  Reassemble  and  Piston  and  Connecting  Rod  Assembly  —  Installation  in  Section  02.  Group  030 


If  pressure  is  low  valves  could  be  worn  or  sticking  Recondition  cylinder  head  as  required  (See  Uvtmdei  Head  —  Thickness  Check  in  Section  02 
Group  020 ) 


5  Measure  compression  pressure  in  all  remaining  cylinders  and  compare  readings  Recondition  cylinders  and  valves  as  required 


IMPORTANT 


When  testing  is  completed,  use  a  clean  lint  free  rag  to  clean  all  oil  from  intake  manifold  ports. 


MK4 1 968.00000A8- 1 9-201 0060 1 
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CTM301  -  2.4L  and  3.0L  Diesel  Engines 
Turbocharger  Inspection 


Turbocharger  Inspection 


The  following  inspection  procedure  is  recommended  for  systematic  failure  analysis  of  a  suspected  failed  turbocharger  This  procedure  will  help  to  identify 
when  a  turbocharger  has  failed  and  why  it  has  failed  so  the  primary  cause  of  the  failure  can  be  corrected 

Proper  diagnosis  of  a  non  failed  turbocharger  is  important  for  two  reasons  First  identification  of  a  non-failed  turbocharger  will  lead  to  further  investigation  and 
repair  of  the  cause  of  a  performance  complaint 


Second  proper  diagnosis  eliminates  the  unnecessary  expense  incurred  when  a  non-failed  turbocharger  is  replaced 
The  recommended  inspection  steps  which  are  explained  in  detail  on  following  pages,  are 


•  Compressor  Housing  Inlet  and  Compressor  Wheel 

•  Compressor  Housing  Outlet 

•  Turbine  Housing  Inlet 

•  Turbine  Housing  Outlet  and  Turbine  Wheel 

•  External  Center  Housing  and  Joints 

•  Perform  Axial  End  Play  Test 


NOTE 


To  enhance  the  turbocharger  inspection  an  inspection  sheet  (Form  No  DF-2280  available  from  Distnbution  Service 
Center— English  only)  can  be  used  that  lists  the  inspection  steps  in  the  proper  order  and  shows  potential  failure  modes  for 
each  step  Check  off  each  step  as  you  complete  the  inspection  and  record  any  details  or  problems  obtained  during 
inspection  Retain  this  with  the  work  order  for  future  reference 


Compressor  Housing  Inlet  and  Compressor  Wheel 


RG12517-UN  Checking  Inlet  and  Compressor  Wheel 


LEGEND 

A  -  Compressor  Wheel 

t  Check  compressor  inlet  and  compressor  wheel  (A)  for  foreign  object  damage 
NOTE 

Foreign  object  damage  may  be  extensive  or  minor  In  either  case  the  source  of  the  foreign  object  must  be  found  and 
corrected  to  eliminate  further  damage 

2  Mark  findings  on  your  checWist  and  continue  the  inspection 
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3  NOTE 

Vou  will  need  a  good  light  source  for  this  check 


RG12518-UN  Checking  Compressor  Inlet 


Check  compressor  inlet  tor  wheel  rub  on  the  housing  (arrow)  Look  very  closely  for  any  score  marks  on  the  housing  itself  and  check  the  tips  of  the 
compressor  wheel  blades  for  damage 


Compressor  Housing  Outlet 


RG12519-UN  Compressor  Housing  Outlet 

LESENP 


A  •  Compressor  Housing  Outlet 

1  Check  compressor  housing  outlet  (A)  The  outlet  should  be  clean  and  free  of  dirt  or  oil 

2  Mark  it  on  your  checklist  if  dirt  or  oil  is  found  and  continue  the  inspection 

Turbine  Housing  Inlet 
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RG12523-UN  Checking  Turbine  Housing  Inlet 


Check  the  turbine  housing  miet  (arrow)  for  oil  in  housing  excessive  carbon  deposit 
NOTE 

If  the  inlet  is  wet  with  oil  or  has  excessive  carbon  deposits,  an  engine  problem  is  likely 


Turbine  Housing  Outlet  and  Turbine  Wheel 


RG12521-UN  Checking  Turbine  Wheel  and  Outlet 


LEGEND 
A  -  Blades 

B  -  Turbine  Housing  Outlet 

1  Use  a  flashlight  to  look  up  inside  the  turbine  housing  outlet  (A)  and  check  blades  (B)  for  foreign  object  damage 
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RG12524-UN  Checking  Turbine  Wheel  Blades 


Inspect  the  wheel  blades  and  housing  for  evidence  of  wheel  rub  (arrow)  Wheel  rub  can  bend  the  tips  of  the  blades  with  the  housing  showing  wear  or 
damage 


RG12525-UN  Checking  Shaft  Rotation  and  Clearance 

Rotate  the  shaft  using  both  hands,  to  check  rotation  and  clearance  The  shaft  should  turn  freely  however,  there  may  be  a  slight  amount  of  drag 


4  IMPORTANT: 

Use  only  moderate  hand  force  (3-4  pounds)  on  each  end  of  shaft 
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RG12526-UN  Checking  for  Contact  of  Compressor  and  Turbine  Wheels 

Next  pull  up  on  the  compressor  end  of  the  shaft  and  press  down  on  the  turbine  end  while  rotating  shaft  Neither  the  compressor  wheel  nor  the 
turbine  wheel  should  contact  the  housing  at  any  point 


NOTE 


There  will  be  some  play  because  the  bearings  inside  the  center  housing  are  free  floating 


External  Center  Housing  and  Joints 


RG12520-UN  Checking  Center  Housing 


Visually  check  the  outside  of  the  center  housing  all  connections  to  the  compressor,  and  turbine  housing  for  oil 
NOTE 

if  oil  is  present  make  sure  it  is  not  coming  from  a  leak  at  the  oil  supply  or  return  line 

IMPORTANT 


Before  you  finalize  your  conclusion  that  the  turbocharger  has  not  failed,  it  is  strongly  recommended  that  the  following  procedures  of 
checking  radial  bearing  clearance  and  axial  bearing  endplay  with  a  dial  indicator  be  performed.  These  procedures  are  not  required  if  a  failure 
mode  has  already  been  identified. 


Perform  Axial  Bearing  End  Play  Test 
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RG12527-UN  Checking  Axial  Bearing  End  Play 


This  test  will  give  an  indication  of  the  condition  of  the  thrust  bearing  within  the  center  housing  and  rotating  assembly 

1  Mount  magnetic  base  dial  indicator  so  that  indicator  tip  rests  on  flat  surface  on  turbine  end  of  shaft  Preload  indicator  tip  and  zero  dial  on  indicator 

2  Move  shaft  axially  back  and  forth  by  hand 

3  Observe  and  record  total  dial  indicator  movement 


Item  Measurement 

Turbocharger  Shaft  Axial  Bearing  End  Play 

If  beanng  end  play  is  not  within  specification  install  a  replacement  turbocharger 


Specification 

0  064—0  114  mm 
(0  0025—0  0045  in  ) 


RG12528-UN  Checking  Shaft  End  Play 


Next  check  shaft  endplay  by  moving  the  shaft  back  and  forth  (arrows)  while  rotating  There  will  be  some  endplay  but  not  to  the  extent  that  the 
wheels  contact  the  housings 


NOTE 


These  diagnostic  procedures  will  allow  you  to  determine  the  condition  of  the  turbocharger  If  the  turbocharger  has  tailed  analysis  of 
your  inspection  notes  should  direct  you  to  the  specific  areas  of  the  engine  to  correct  the  problems  causing  the  turbocharger  failure  It 
is  not  unusual  to  find  that  a  turbocharger  has  not  failed  If  your  turbocharger  passes  all  the  inspections  the  problem  lies  somewhere 
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Appendix  F  -  Replacement  Parts  and  Receipt 


MHRT 

THE  HUDSON  RIVER  TRACTOR  COMPANY 

hudsonriverlractorcompany  com 


The  Hudson  River  Tractor  Company  LLC 
3021  State  Highway  5s 
PO  Box  368 
Futtonville  NY  12072 
p  518-853-3405  f  518-853-8697 


Goshen  NY 
p  845-294-2500 

Chatham  NY 
p  518-392-2505 

Clifton  Park  NY 
p  518-877-5059 


John  Deere 


Schaghticoke  NY 
p  518-692-2676 


Invoice  To  Account  No.:  54971  Deliver  To  Account  No.:  54971  PARTS  INVOICE 


THE  RESEARCH  FOUNDATION  OF 

SUNY  COBLESKILL 

WARNER  HALL  206 

192  ALBANY  AVE 

COBLESKILL  NY  12043 

THE  RESEARCH  FOUNDATION  OF 
SUNY  COBLESKILL 

WARNER  HALL  206 

192  ALBANY  AVE 

COBLESKILL  NY  12043 

Invoice  No: 

Date 

Page 

Payment  Type 

237208 

7/30/2015 

1  of  2 

Credit  Card 

Home  Phone: 

Cell  Phone: 

Supplied 

Quantity 

Back  Order 
Quantity 

Part 

Number 

Part 

Description 

Bin 

Loc 

List 

Price 

Net 

Price 

Extended 

Price 

Tax 

Ind 

600 

0  00 

19M8986 

SCREW 

E386-2 

2  78 

2  78 

$16  68 

N 

2  00 

0  00 

21M7536 

Screw 

070 

0  70 

SI  40 

N 

600 

0  00 

40M1855 

SnSNAP  RING 

C141 

2  65 

265 

$15  90 

N 

2  00 

000 

LI 57372 

Screw 

E455 

1  00 

1  00 

$2  00 

N 

500 

000 

R502454 

Intake  Valve 

38  26 

38.26 

$191  30 

N 

500 

0  00 

R502455 

Exhaust  Valve 

38  26 

38  26 

$191  30 

N 

10  00 

0  00 

R502503 

Screw 

205 

Z05 

$20  50 

N 

200 

0  00 

R5 16692 

SCREW 

17.94 

17  94 

$3588 

N 

1000 

000 

R5 16693 

SCREW 

856 

856 

$8560 

N 

200 

0  00 

R522728 

Spring 

545 

5.45 

$10.90 

N 

1  00 

0  00 

RE44574 

SEAL 

B654 

40  30 

40.30 

$40  30 

N 

1  00 

0  00 

RE 508202 

FUEL  FILTE 

B308 

29  13 

29  13 

$29  13 

N 

1  00 

000 

RE519626 

OIL  FILTER 

B713 

1069 

10.69 

$10  69 

N 

200 

000 

RE520936 

Piston  Replacement  Kit 

65  52 

65  52 

$131  04 

N 

500 

000 

RE520937 

Bearing  Kit 

20.33 

20  33 

$101  65 

N 

1  00 

000 

RE524593 

Gasket  Kit 

155  00 

155  00 

$155  00 

N 

1  00 

000 

RE 528707 

Engine  Cylinder  Head  Gasket 

60  19 

60  19 

$60  19 

N 

10  00 

000 

RE532712 

Seal 

445 

4  45 

$44  50 

N 

3  00 

0.00 

RE 543439 

Piston  Ring  Kit 

21  04 

21  04 

$63  12 

N 

1  00 

000 

RE547148 

GASKET  KIT 

122  82 

122  82 

$122  82 

N 

63 
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Goshen  NY 
p  845-294-2500 


MHRT 

THE  HUDSON  RIVER  TRACTOR  COMPANY 

hudsonnvertrsctorcompany  com 


The  Hudson  River  Tractor  Company  LLC 
3021  State  Highway  5s 
PO  Box  368 
Fultonville  NY  12072 
p  518-853-3405  f  518-853-8697 


Chatham  NY 
p  518-392-2505 

Clifton  Park.  NY 
p  518-877-5059 


John  Deere 


Schaghticoke  NY 
p  518-692-2676 


Invoice  To  Account  No.:  54971 


Deliver  To  Account  No. .  54971 


PARTS  INVOICE 


THE  RESEARCH  FOUNDATION  OF 

THE  RESEARCH  FOUNDATION  OF 

Invoice  No: 

237208 

SUNY  COBLESKILL 

SUNY  COBLESKILL 

WARNER  HALL  206 

WARNER  HALL  206 

Date 

7/30/2015 

192  ALBANY  AVE 

192  ALBANY  AVE 

Page 

2  of  2 

COBLESKILL  NY  12043 

COBLESKILL  NY  12043 

Payment  Type 

Credit  Card 

Home  Phone: 

Cell  Phone. 

Supplied  Back  Order  Part 
Quantity  Quantity  Number 


Part 

Description 


Bin 

Loc 


List 

Price 


Net 

Price 


Extended  Tax 
Price  Ind 


1  00 


000 


3750 


FREIGHT 


18.70  18  70 


518.70  N 


Credit  Card  Information 

Parts: 

$1,329.90 

Customer  PO  No: 

Type;  Credit  Card 

Misc: 

$18  70 

Tax  Exempt  No:  ST- 125  ON  FILE 

Auth  No:  V022337 

Sales  Tax: 

SO  00 

Salesperson:  JIM  FURMAN 

Amount:  $1,348.60 

Deposit: 

Total: 

$0.00 

$1,348  60 

TERMS  AND  CONDITIONS 

Terms  net  cash  All  accounts  not  paid  by  the  10th  of  the  month  following  purchase  are  subject  to  a  Finance  Charge  at  a  monthly  rate  of  1  75%, 
which  is  an  annual  rate  of  21%.  applied  to  the  previous  balance  without  deducting  current  payments  and/or  credits 

All  parts  returned  must  be  accompanied  by  this  invoice  and  returned  within  30  days  No  returns  of  electrical  parts  20%  restocking  fee  on  all  special 
order  parts  returned 


Received  by  Date  Date:  7/30/2015 
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7/30/2015 


https://johndeere.intemelsecure.com/OTCSubmit 

THK  HUDSON  RIVER  TRACTOR  CO  FULT 
3021  STATE  HIGHWAY  5S 
FULTONVILLE,  NY  -  12072 


Merchant  Number:  008013032829 

=  Transaction  Approved  = 

Receipt  #:  1 462607475.53 A2 
Invoice  #:  1 46260747553 A2 

Card  Number:  ************9898 

Date.  July  30.  2015 

Card  Type:  VISA 

Input  Type:  KEYED 

Trans  Type:  Purchase 

Auth  H:  022337 

Total:  $1348.60 

Signature  X 


I  agree  to  pa\  above  total  amount  according  to  card  issuer  agreement 


Hack 
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